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Ltil NOI DAU 


"Cdc phu'ong phdp thi cong xdy dung'' la sack viet cho 
nhCfng ngudi am hieu ve xdy dung, mang tinh chat chuyen de, 
cuon sack se khong de cap chi tied hoac di sdu vao hat ky mot 
dang cong trinh ndo hoac mot phifovg phdp xdy dung cit the 
ndo ben vi nhung dang cong tdc at the trong thi cong hoac thi 
cong cdc cong trinh at the del cd cdc gido trinh ve ky thueit thi 
cong hoac loai such chuyen suit cua nhieu tdc gid 6 trong vd 
ngodi cdc trudng chi hoc, cao dang hoac trung cap bien soon. 


Citon shch se khong gidi thieu ve each thi cong tting bo 
plain ciia mot ngoi nhd hoac cdc loai nhd rieng biet mb chi de 
cap den nlulng bo phein ket cent cua nhd cd nhieu gidi phdp thi 
cong chinh. Vi the, phein mot cua such chi de cap den phuang 
phdp gia cifdng nen cleft yen trong xdy dung, cdc phuang phdp 
chu veil ve thi cong vd chong thdm cho phein ngdm; phein hai: 
trinh bay phuang phdp thi cong cua loai mong coc trong xdy 
dung; phdn ba (phein than): chi nghien ciCu cdc phuang phdp 
do todn khoi, lap ghep hay lion heyj) trong thi cong phdn ket 
edit chin lire cua nhd. 


Do tdi lieu trong nude rat thieit nen chiing toi bade phdi 
sir dung cdc tdi lieu cua nude ngodi, vi the md cd the cung mot 
loeii cong thiic nhung tdc gid cua nude nay lai ky hieu khdic 
vdi tdc gid cua nude khde. De lien cho doc gid sail nay trong 
vied- tret cUu vd doi chieii vdi nguyen tdc vd cung Id de to long 
ton trong doi vdi cdc tdc gid nen ve nguyen tdc cluing toi giu 
nguyen nhung ky hieu cua cong thuc, tint nguyen hoac dan vi 
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do luting trong nguyen ban. Chi trong truting hop cd biet khi 
co nhung ky hieu khac nhieu vtii nhung ky hieu dang dung pho 
bien ti nude ta vd de trdnh su hieu nhdm, chung toi nidi buqc 
phai co suhieu chinh vd truting hoj? do se co chu thick chi tiet. 


"Cac phuomg phap thi cong xay dung” Id tai lieu ddnh 
cho cac nha thi cong vd nhung ai c/uan tdm den khoa hoc thi 
cong trong xay dung. No cung chinh Id noi dung bo tuc kirn 
thtic phan ky thuqt thi cong trong chuong trinh Cao hoc nia 
chung toi dd su dung de giang day tai Truting Dai hoc Xay 
dung Hd Noi. 


Vi tdi lieu mang tinh tong hoj? ve khoa hoc thi ( dug 
trong xay dung nay Ian ddu tien duqc bien soon nen choc 
khong trdnh khoi nhung khiem khuyet rat mong dupe su dong 
gop y kien cua ban doc. 


TAC GIA 



Phan mo dau 

SO LUOC v£ LICH Sir VA MOT SO VAN DE 
CAN QUAN TAM CIJA CAC PHUONG PHAP 
THI CONG XAY DUNG 


I. VAI NET VE QUA TRINH XAY DUNG TREN THE Gl6l 


Nghien cuu v6 lich su xay dung cac nha khoa hoc a nhilu thcri dai 
da dira ra ket luan rat quan trong, nhir sau : “Trong xay dung khong co 
nhung phat minh troi han, no la ket qua cua mot qua trinh lao dong l&u 


dai va kien nhan cua tat ca cac thai dai”. 


Hang ngan nam da troi qua, nhan loai da phat minh, sang ch6' va cai 
ti^'n de hoan thien nhung vat lieu, ket ca'u cung cac phuong phap xay 
dung ma chung ta dang co ngay nay. Song khong th£ noi la nhung ket 
cau, vat lieu va phuong phap nay da hoan chinh. Bdi vi, chung ta con 
dang tiep tuc cuoc da'u tranh khong ngirng voi sure manh cua tu nhien de 
gianh lay the gioi. 


That vay, cac cong trinh khao co d moi chau luc deu cho thay : Thcri 
ky nguyen thuy con ngudi deu chu yeu song d cac hang dong va moi cong 
viec san bat, hai luotn chi didn ra quanh chd d cua minh. Chi den khi viec 
sinh ke kho khan con ngudi buoc phai rdi hang ddng di kiem an xa, luc 
do ho mdi phai nghl den viec lam nha de tranh mua nang va thu du. 


Nhung cai goi la nha d£u tien cua ngudi nguyen thuy cung chinh la 
mo phong lai hinh dang cua cac hang dong bang canh va la cay xdp lai. 

Hang ngan nam da tr6i qua, xa hoi d^n dan phat trien da hinh thanh 
cac khu dan cu, day cung chinh la lanh dia cua cac chu no hay dien a'p 
ciia cac lanh chua. Do nhu cau bao ve nen luc nay da xuat hien mot sd 


5 



cong trinh so khai co quy mo nhu phao dai hay thanh luy chu yeu lam 
bang dat dap. Tiep sau do xuat hien nhtrng nen van minh cao va tai cic 
quoc gia hung thinh luc b^y gib da co cac cong trinh to lbn bang g ach la 
phuc vu cac y6u cau ve ton giao tin ngubng, the hien uy quybn h a\ cic 
cong trinh phong thu. Trai qua hang ngan nam vbi nhibu thang trfiun cia 
cac thbi dai, cung voi sir tan pha cua thien nhien va con ngubi, cho nin 
phan Ion cac c6ng trinh do da bi hu hong d6 nat, chi co mot so con g tr'nh 
cue ky vT dai mbi ton tai dupe cho den ngay nay, dien hinh la Kim ttirthip 
Ai-cap va Van ly trubng thanh Trung Quoc. 


Cach thu do Ai-cap 35 km giua mien d6ng bang song Nin cal borg. 
khoang 6000 nam trubc ngubi Ai-cap da xay dung b day rat nhieu iKim tu 
thap, lbn nhat la Kim tu thap Ke-op cao 146 m, chieu dai mbi camh diy 
hinh vuong la 232m trong xa nhu mot toa nha 50 tang, no co the: tichi li 2,5 
trieu m 3 , da dung de xay dung la 2 trieu 60 van tang, mbi tang nangz uu ig 
binh 2,5 tan, t&t ca ddu mang tu xa den. 


Cach day khoang 6000 nam, con ngubi chua biet dung the pc :h.ra 
co may c^n true n6n moi cong viec phai lam bang lay, cho nen nei ig vige 
van chuyen hang trieu tang da nang hang tan roi chong len nhau cam ia:ig 
tram met da du chung minh cai vT dai cua cong trinh va sir tai e:i6 cua 
. ban lav khbi be con ngubi 

Db xay dung cong trinh Kim tu thap vi dai nay, ngubi ta phiai huv 
dong tbi 10 van nb le va phai lao dong miet mai trong snot 3b nam rmc 


Tai Nam My trong cac canh rung gia cua Me-hi-cb ngubi i a ung 
da phat hien co nhieu cong trinh nhu Kim tu thap dupe xay dun<g i4ng 
cac tang da lbn, co nhung tang nang tbi 10 t&n va viec xay dung v'bi mot 
do chiiih xac rat cao. 


Van ly Trubng thanh la cong trinh vT dai, nibm tu hao cua nhiar dan 
Trung Qubc, dupe tibn hanh xay dung tu thbi chien quoc (khoang 300 
nam trubc Cong nguyen). Cong trinh dai tbi 5000km, la mot comg rinh 
nhan tao duy nhat ma con ngubi co the nhin thay bang mat thubng tu Mat 
Trang. Cong trinh xay dung dubi thbi nha Tan bang da va dat dap). 800 
nam sau nha Minh tibn hanh tu b6, hoan chinh lai bang da deo v a ;ach 
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dug. Cung nhir Kim tu thap Ai-cap, cong sure bo ra de xay dung Van ly 
Truong thanh cua Trung Quoc that vo ciing to Ion, rieng nha T£n da phai 
huy ddng gan 2 trieu ngudi va lam rong ra trong 10 nam trdi. Nhung vien 
gach dung d6 xay dung Trucmg thanh co kich thude to bang chiec tieu 
sanh trong do dat, con da thi la nhung tang dai tren 2m va nang hang tan. 


Truong thanh cao tir 5 den 6m, tren mat thanh qu&n linh ngudi xe di 
lai d t dang. Linh tuan hanh co the di ngua dan hang ngang 5 con mot va 
cif nua cay so tren mat thanh lai co m6t thap canh hay u lira. Cong sure bo 
ra de xay dung Truong thanh la vo cimg to ldn va su tmh toan cua ngubi 
xita cung chfnh xac vo cung. Vi du nhu khi xay dimg Gia-du-quan (cua ai 
cuoi cung cua Truong thanh) luc lam xong nguyen vat lieu x&y thanh chi 
con thua ven ven co 1 vibn gach. Duoi thbi phong kien Truong thanh la 
hC thong phong thu chdng giac ngoai x^m ngay nay Van Ly Truong 
thanh khong con chuc nang do nua ma no la di tich lich su, m6t ky quan 
ciia the gioi. 

Co the ke ra day hang tram tham chi hang ngan cong trinh to len d 
An-Do, Y. Hy-lap, Trung Qudc va cac nuoc d viing Trung can dong con 
tdn tai hoac duqc luu truybn cho den ngay nay 


Tuy nhien. nhung thanh tiru thu duqc trong giai doan do chu yeu chi 
dua vao kinh nghiem hoac tai nang cua cac ca nhan chu: chua phai duqc 
dura tren mot co sd ly luan vung chac. Chinh cac tac gia nhung cong trinh 
do cung khong giai thich duqc nhung cong viec cua minh lam. Do do, 
nhieu ngudi duong thdi cung tin rang khi xay dung nhung cong trinh to 
ldn neu khong co su trq giup cua than linh thi chi rieng tri oc sire luc cua 
con ngudi se khong thi lam noi. Vi vay, ho cho rang nhung thanh edng 
xua't sac cua cac nha xay dung phan nao duqc su trq giup cua th£n linh. 

Tai vung Lotaringi, midn Dong Bac nude Phap, mot vi linh muc tai 
ba da bi dudi ra khoi nha thd chi vi ong nay da xay dung duqc mot cay 
cau rat tuyet vdi ma cac thq xay cau duong thdi khong ai lam noi. Hay d 
Tay-Ban-Nha, ngudi ta da tin rang ma quy doi vat hy sinh di bit lai su 
giup do cua chung, nen da quy dinh rang: sau khi lam cau xong ai la 
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ngubi qua cau trubc tien se phai chet d6 tra no cho ma quy. Ve sau, 
nhung ngubi thpnhanh tri thubng cho mot con meo den qua cau dau tien 
de danh lua ma quy. 

Giai doan xay dung tu ban chii nghTa va xay dung xa hoi chu nghTa 
la thbi ky phat trien rue rb nhat cua c6ng viec xay dung. Dac diem xay 
dung cua thbi ky nay la: tren co so nhung thanh tun ve ly thuyet va thuc 
nghiem phat trien rat nhanh, r&'t vung chac b nhieu llnh vuc nen viec xay 
dung da co dinh hubng ro ret ve nghien cuu va phat trien de nham vao 
cac muc tieu tim ra cac loai vat lieu mdi, nghien cun cac loai ket cau moi 
va cac bien phap thi cong moi. 

Tir thoi Giem Oat da hinh thanh chu nghTa ket cau. Mot nha xay 
dung duong thbi da noi :"Ngubi nao che dau mot bo phan nao do cua ket 
cau turc la da tu minh tube bo kha nang trang tri hop quy luat rat tuyet 
dieu cua kien true". Vao thbi do ngubi ta da biet uu diem cua khung va da 
nhan thuc dupe uu diem quan trong nhat la moi cau kien cua no chi lam rnpt 
nhiem vu nM't dinh. 

Khong biet ai da phat minh ra khung, nhung cho d6n nay ngirbi ta 
chi biet khung d£u tien la do Giem Oat xay dung nam 1801 b Manchester 
mien Tay nubc Anh. Ngubi ta chi nhiic den Oat nhu mot nha phat minh 
may hoi nubc trong khi do ong lai con la mot nha xay dung hien dai. 
Thiet ke cua ong phong theo sinh hoc vbi loi cay chu yeu mang lire cua 
ket cau con qua trinh tuan hoan lai di6n ra b phan ngoai g^n vbi vo c.Ty. 

Tuy ve mat ly thuyet xay dung da dupe hinh thanh, nhung viec xay 
dung chi dupe phat tri£n mot each 6 at tren mot quy mo rpng Ion tir khi 
phat hien ra v^t lieu xi mang (nam 1824) va dac biet la tir sau nam 1867 
khi Monie sang che ra be tbng cot thep. Day chfnh la mot cuoc each 
mang lbn trong linh vuc xay dung. Necvi mot nha xay dung danh tieng da 
noi : "Be tong, do la thu vat lieu tot nhat ma nhan loai da phat minh ra". 
Lich su cua no la ca mot thien anh hung ca cua tu duy va y chi con ngubi. 
Chung ta can mot thb vat lieu nha't dinh va chung ta da tim ra no. 

Song song vbi viec phat tridn cac loai vat lieu xay dung moi la viec 
xuat hien cac bien phap thi cbng moi. 
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Nam 1881 cac ket cbu be tong cot thep lip ghep diu tien, dung 
nghia hien dai ra dbi. Cung vdi sir xuat hi6n cac ket cau be tong cot thep 
cung dong thdi xuat hien cac thiet bi lap ghep. O Ham-bua, Cong hoa 
Lien bang Dure la noi co xubng san xuat ra cac ket cau be tong cot thep 
lip ghep dau tien tren the gidi. Nhimg ve lich su lip ghep thi lai som hon 
nhieu, theo sir mo ta cua cac nha du lich Ha Lan vao giua thb ky XVII a 
cac chp cua Nga da co bay ban cac cau ki£n nha lip ghep. 

Sau Chien tranh the gioi lan thu II do yeu cau tai thiet rat khin 
trUtfng nen be tong cot thep dirpc phat trien rat nhanh va da xuat hien ket 
cau be tong dir irng luc. Trong nhimg nam 60 ciia the ky XX Lien Xo da 
tro thanh nuorc hang diu tr£n the gioi lTnh vuc nay. M6i nam ho sir 
dung cac ket cau be tong cbt thep lip ghep len den 28 trieu m 3 trong do 
co 7 trieu m 3 la ket cau be t6ng cot thep du irng luc. 

Trong cac thap ni6n cuoi cua the ky XIX den nay do dan s<5 do thi 
ngay cang gia tang c6ng vbi sir tien bo nhay vot cua khoa hoc ky thuat, su 
xuat hien cua nhidu loai be tong va sir phat minh ra thang may da din ddn 
su phat tridn vbi toe do nhanh nha nhieu tang a khip noi tren the giofi. 

My la mot nude co trinh do khoa hoc ky thuat va cong nghe phat 
trien nhanh n6n nha nhilu tang b day co tuong doi sdm. Hien nay. My 
vin la nude dung dau the gioi vd so lupng nha nhilu ting va so luong tang 
cua indi nha. 


Ngay tir nam 1885 d Chicago da xay dung toa nha "Bao hiem gia 
dinh" cao 10 tang bing ket cau thep, nam 1913 tai New York xay dung 
toa nha kieu thap "Woolworth" 60 tang cao 241m. Trong nhung nam 
1920-1930 d My da xay dung rat nhieu nha cao tang nhu "Toa nha Ng^n 
hang" co 71 tang cao 319m. Nam 1931 xay dung toa nha "Bang New 
York" noi tieng the gidi luc bay gib vdi 102 ting cao 381m. 

Gin day ngoi nha co so tang nhieu nhat la "Trung tarn mau dich 
The gidi" da dupe hoan thanh tai New York vao nam 1973 ngoi nha co 
110 ting va cao 420m. Con ngoi nha cao nhat hien nay cua My la toa nha 
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"Sears Tower" o Chicag6 co 109 tAng voi chi6u cao 442m da xay xor.g vao 
nam 1974. 

O chau A nha cao tang cung phat trien rat nhanh dien hinh U NhAt 
Ban da xay dung dupe tren 400 ngoi nha cao tAng nhir toa nha "Nha 
Duong quang" 6 Tokyo co 60 tang cao 266m va dang co ke hoau xay 
dung hang loat nha choc trofi cao tren 400m. 

O nhieu nude khac tren the gidi nhir Hong-Kong, Trung ^u6c, 
Singapore, Malaysia, Uc, Canada, Phap, Anh, Lien Xo (cu)... cung da co 
hang ngan ngoi nha nhieu tang cao tdi 200, 300 met. 

Tom la:, vice xAy dung trong giai doan tu ban chu nghia tuy chua 
lAu nhung da dat dupe nhung thanh tuu rAt dang tu hao, toe do xay duing 
rat nhanh do da phat minh ra nhieu phuong phap xay dung va va lieu 
mdi. 


II V \I NET VE SlTPHAT TRIEN CONG VIEC XAY DUNG 6 VIET nJaM 


Qua trinh phat trien cong viec xay dung 6 Viet Nam true: day 
khong co gi ndi bat va cung khong de lai dupe gi nhiAu cho cac the Ik s;au 


Nhin chung trong thdi ky phong kien khong co cong trinh gi on va 
dac sac, hem nfra do chien tranh cac cong trinh da it lai bi dot pha hai mhu 
toan bo. Den nay, chi con lai Thap Cham bAng dat nung va gach c mien 
Trung, Thanh nha H6 cua chfnh bang da deo 6 Tlianh Hoa va cac dm dai 
cung dien bang g6 va gach 6 Hue la dang ke. 


Thdi thuoc Phap cung xay dimg dupe mot so edng trinh baig sat 
thep, gach da, be tong cot thep (hien con ton tai), chu yeu la de pipe vu 
cho bo may cai tri va quan su nhu : Cong trinh Nha hat Ion Ha No, Bao 
tang Lich su, mot so cong trinh ben cang, giao thong va mot so kh.i Ibiet 
thu nha 6 rai rac 6 mdt so thanh pho Ion trong ca nude. 


Hoa binh lap lai, 6 Mien BAc (nam 1954) chung ta moi bAt caui co 
ke hoach xay dung mot so xf nghiep nha may co quy mo vua va rnc> va 
cong trinh dan sinh van hoa, nhu: Khu cong nghiep Thupng Dinh, Tu<bng 
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Dai hoc Bach khoa Ha Noi, Khu nha d Kim Lien Ha Noi, Khu Cong 
nghiep Viet Tri, Khu gang thep Thai Nguyen... vdi su giup do ve thiet bi 
cung nhu chuyen gia cua Lien X6, Trung Quoc, Trieu Tien, Cdng hoa 
dan chu Dire va nhieu nude anh em khac. Dac diem cua cdng tac xay 
dung trong thdi ky nay la: do kho khan ve nhieu mat, bi phu thude vao su 
vien trq cua nude ngoai nen hau nhu khong co cong nghe, thid't bj thi 
cong tien tien va thdi gian thi cong rat dai, nhieu cong trinh co qua trinh 
thi cong keo dai den hang chuc nam hoac hofn nua. 

Trong nhung nam 1960, dpi ngu can bo nganh xay dung do cac 
nude anh em dao tao va dao tao tai cac trudng trong nude da tang len 
dang ke, do vay cuoi thap ky 60 mac du trong khoi lua ac liet cua chien 
tranh chong My, nhung cong trinh lap ghep tarn ldn ddu tien da duqc ra 
ddi bang chinh sue lire va tri tue cua cac nha x^y dung Viet Nam. Den 
cuoi iihfrng nam 80, chung ta da co hang loat khu nha loai nay a Ha Noi, 
nhu: Kim Lien, Giang Vo, Trung Tu, Thanh Cong, Thanh Xu£n, Bach 
Khoa...; d Hai Phong co khu Van My, Cau Tre, Phung Phap.... Chung ta 
da co hang loat san bai che tao cac cau kien diic sSn va mot nha may 
tuong ddi hien dai san xuat cau kien tarn 1cm a Dao Tu Vinh Yen do 
nude Cong hoa Dan chu Due vien trq. 

Cong tac lap ghep phat trien kha nhanh va thdi gian xay dung cac 
cong trinh duqc rut ngin dang ke chang han thdi gian xay dung va hoan 
ihien mot nha d 5 tang chi con do 5, 6 thang. 

Trong giai doan do duitc su giup do ky thuat va thiet bi cua nhieu 
nude XHCN anh em ta da dua vao lTnh vue xay dung kha nhieu cong 
nglie mdi, nhu; thi cong bang van khuon trirot, thi cong cac ket cau be 
long ung xuat trude, thi cong theo phuemg phap nang san. Nhd v^y, sau 
nay hang loat xi Id, o'ng khoi cua cac nha may nhu: Nhiet dien Pha Lai, 
Nhiet dien Ninh Binh, Xi mang Bim Scm, Xi mang Hoang Thach va hang 
loat cac cong trinh cong nghiep giao thong khac da duqc ap dung cac 
cong nghe tien tien nay vao san xuat. 

1. Tinh hinh xay dung hien nay d Viet Nam 

Ve xay dung cong nghiep ndu tarn xem la co quy mo thi phai tinh 
bdt dau tu nam 1955. 
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Nhirng cong trinh xay dung truck: nam 1975 cr mien Bdc d6u cdn 
dang su dung nhirng phan ldn da khdng phu hop ve day chuydn c6ng 
nghe va da qua nhieu ldn cai tao mb rong hoac chi it cung da pha i dau tu 
chidu sau tham chi bien doi hdn day chuydn va mat hang san xudt. 


Sau nam 1975 mo.t so cong trinh bdt dau co nguon dau tu tu nude 
ngoai. Tuy nhien nhung cong trinh cong nghiep cho ddn nhung mam g^n 
day deu chi co quy mo trung binh va nho. 


Nhung cong trinh lien doanh, cong trinh do nude ngoai d£u tu' thubng 
do nude ngoai thiet k£, phan thi cong ho v£n thudng lam thau chimh, con 
chung ta chi la thau phu ma cung chi thau phu phan nh&n cong. 


Co le diem noi bat ve xay dung d Viet Nam hien nay la lam <cac loai 
nha cao t^ng d mot so thanh pho Idn. 


C) Viet Nam nha nhieu tang phat trien rat muon, trude thdi gtian md 
cua ta chi mdi xay dung dupe vai ngoi nha goi la nhifeu tang chiung jhan 
nhu Khach san 11 tang dGiang V5. 


Mudi nam trd lai day hang loat nhirng cong trinh nha nhi^u tdng; da 
va dang dupe x&y dung d cac do thi ldn cua dat nude dac biet la Ha iNoi 
va thanh phd Ho Chi Minh. 


Tai Ha Noi co cac edng trinh Ha Noi Tower Center d 49 Hai Ba 
Trung cao 25 tang, toa nha Vietcombank tai 11 Ton Dan cao 22 ting; va 
2 tang ham, toa nha HITC cao 9 tang tai dudng Dich Vong quiar (2^u 
Giay, toa nha Melia Ha Noi tai 44B Ly Thudng Kiet va Hotel Niikco> tai 
48 Tran Nhan Tong cao 16 tang, Khach san Daewoo Ha Noi va IMiriitus 
cao 22 tang... 

Tai thanh phd H6 Chi Minh cung co hang loat nha nhidu tamgdiupc 
xay dung nhu: Sai Gon Center 27 tang va 3 tdng ham, khach san Ha-bcour 
vien tai 39 Nguydn Hue co 24 tang ndi va 3 tang h<tm, van phomg echo 
thue Internation bourotel 16 tting va hang loat cac cong trinh khiac mhu 
Sai Gon Tower, Lurs, Laniko, Koto Buki... 


Nhin chung cong nghe thi cong nha cao tang vdi chung ta erm la 
mot di6u rat mdi me, chung ta con it kinh nghiem, thieu trang thiet :>i thi 
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cbng can thibt. Tuy nhibn do chu dau tir nude ngoai doi hoi chat lupng rat 
nghiem tuc va yeu cau tiendo thi cbng khan truomg nbn cac chu th£u 
clunh (tuyet dai da s6 la cac cong ty nuoc ngoai) da chiu dau tu trang 
thiet bi thi cong va urng dung nhieu cong nghe thi cong hien dai nhu thi 
cbng coc barette va coc khoan nhoi, thi cong bang cac loai cop pha t£m 
lbn, cac loai can true, may nang, may bom be t6ng co c6ng suat ldn va 
mot s 6 thiet bi va cong nghe thi cong hien dai khac. Vi th£, trinh do cua 
can bb cbng nh£n x&y dung cua ta d mot s6' noi da dupe nang len r5 rbt, 
chung ta da dan dan thu hep dupe khoang each va bdt d&u hoa nhip dupe 
voi cac nude trong khu vuc. 


2. Nhung van de dat ra cho ngudi xay dung 


Lirpc qua ve su phat trien cong cupc x^y dung d Viet Nam va tren 
the gibi ta co the tha'y ring tuy chua nhieu nhung d ta cung da tung su 
dung mot sd phuong phap thi cong tuong doi hien dai dudi dang thi cbng 
thuc nghiem, nhu: thi cong nha d bang van khubn trupt (d Kim Lien Ha 
Noi), thi cong nha iheo phupng phap n^ng san (d NghTa D6 - Vidn khoa 
hoc va ky thuat xay dung) ; hoac mot s 6 cbng nghe da dupe dua vao san 
xua't hang loat nhu thi cbng cac loai ket cdu be tbng du bng luc, su dung 
cac cbng nghb ve thi cbng cbp pha tarn Ibn, thi cbng coc khoan nhbi va 
coc barrette. Song, rat tiec la chung ta chua co nhung tbng ket khoa hoc 
db danh gia mot each toan dien ve cac phuong phap do va xem xet 
nhung kha nang vain dung cu the vao Viet Nam. 


Theo thbi gian, doi ngu can bo va cbng nh^n chuyen nghiep tai 
nhung cbng trinh dac bibt do ngay cang mai mot di. Song, cube x&y dung 
dait nirbe ta ngay mot phat trien, cac cbng trinh x^y dung d Vibt Nam se 
ngay cang hien dai va da dang hon hien nay vi the, chung ta r&t co th^ se 
eftn db'n nhung phuong phap do. Neu nhung bai hoc kinh nghiem quy bau 
trbn chua dupe tong ket danh gia, thi day se la thibt thoi lbn cho dbi ngu 
can bo va cbng nhan xay dung sau nay. Du co tham vong mubn lam cbng 
viee do. nhung kha nang cua chung toi co han : Cac tai lieu thuoc lmh 
vuc nay d trong nude ma chung tbi co dupe vua it, vua khong d^y du va 
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quan trong hon chua co duoc sir th&m dinh cua cac co quan chuyen mon 
co trach nhidm de dam bao muc do chinh xac cAn thiet cua cac so lieu. 

Nhung kho khan da neu tren doi vbi mot so ca nhan hoac mot so 
nhom ngiroi khong dS dang co the; vuot qua trong mot thbi gian ngdn. Vi 
the chung toi danh phai han che muc tieu la su dung cac tai lieu sach vo 
cua nirdfc ngoai de gicfi thieu ve cac phirong phap thi c6ng xay dirng va 
trong mot chung muc co the thi ket hop phan nao nhung thuc te rhi cong 
d Viet Nam. 
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Phan 1 


NHUNG PHUONG PHAP THI CONG XAY DUNG 

■ 

PHAN NGAM CAC CONG TRiNH XAY DUNG 

■ 


Chirong I 

GIA Cl/CfNG NEN DAT YEU 


Dat ydu la mot khai niem tuong doi, no phu thuoc vao trang thai vat 
1 1 cua dat cung nhir tirong quan giura kha nang chiu lire cua dat voi tai 
trong ma mong cong trinh truyen xuong. 

Dat yeu bao gom cac loai sau day: 

- Cac loai dat cat pha bui 

- Cac loai dat set yeu bao hoa nude 

- Cac loai cat chay 

- Cac loai bun nude ngot, bun bien va than bun. 

Cac dac tfnh ccf H cua dat yeu: 

- Modyn bien dang be E 0 < 50 kG/cm 2 

- Do set idn I, > 1 


- Do rdng ldn e n > 1 

- Kha nang chiu lire kem R lc < 1 kG/cm 2 

Dat yeu hau nhu bao hoa nude, do b6n thap, kha nang co ep ldn, tri 
so sire khang c^t khong dang ke. Hau qua cua nen dat yeu doi vdi cong 
trinh la: 
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Do lun Idn. 

Nhi6u kha nang lun lech. 

Thdi gian lun keo dai. 

Khoi dat dip, mai doc ho dao va cong trinh xay dung kem 6n diinh. 

Nhim giam bdt cac su co dia chat tu nhien doi vdi cong trinhi x&y 
dung ngudi ta da nghien cuu nhieu bien phap khac nhau de cai tac* ndn 
dat ydu nhu: 

1. Phuong phap coc cat de lam chat dat. 

2. Cac phuong phap tieu nude thing dung: 

- Phuong phap coc cat ddi vdi nen dat yeu bao hao nude; 

- Phuorng phap bac tham. 

3. Phuorng phap gia co dudi s&u bing cong nghd tron dat vdi xim&ng. 

4. Phuorng phap gia cudng de On dinh co hoc khdi dat dip. 

Cac phuorng phap nay qua thu nghiOm da co tac dung lam tang; sure 
chiu tai ciia dit, giam d6 lun va lun l£ch, rut ngin thdi gian thi comg, tang 
tuoi tho cho cong trinh va giam chi phi xay dung. 

I. PHUONG PHAP COC CAT LAM CHAT DAT 


1. Tong quan 

Phuorng phap coc cat lam chat dat duqc de c^p ddn tu naim ]1936 
trong Hoi nghi Qudc te ve Ccr hoc dat va Thiet ke n6n mong d My wa tur 
do v6 sau phuong phap nay ngay cang duqc nghien curu sau thorn v'a ap 
dung rong rai. 

Thuc te da cho thay ring trong nhieu phuong phap gia co ndm dat 
yeu bao hoa nude nen lun manh thi phuong phap coc cat lam chat datt ket 
hop vdi coc cat thoat nude thing dung va chat tai tam thdi tren chumg la 
phuong phap don gian nhat va cho hieu qua cao nhit ca ve thdi giam va 
gia thanh. 

Phuong phap coc cat lam chat dat thudng duqc dung de lam 6n (dinh 
cac de chin song, mong ciu, s&n bay hoac mong cac be chu;a ldn. 
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d Nhat nhieu cong trinh ldn da dupe gia co n£n blng coc cat lam 
chat dat nhu: san bay Quoc te Kansai, Cang bien Kdbe, Nha may nhiet 
dien Matsura va dac biet gia cirbmg n<§n cho ca mdt hon dao de chua chat 
thai a Vinh Tokyo. 

Chi tmh rieng cua mot cong ty a Nhat ban trade nam 1996 da gia co 
nen dat yeu tren da't li6n tdi 6 trieu met va daoi bien tdi 20 trifu met coc 
cat lam chat dat dat d6 tin cay cao. 

Tai Singapore cung mot cong ty Nhat dang thi cong coc cat lam 
chat dat de cai tao nen dat bun thanh bai chua congtenno. 


C) Viet Nam cung da co mot so cong trinh ap dung kT thu^t coc cat 
lam chat da't de gia cadng n6n dat yen a m6t so nai chang han: 

- Gia co cau din cho cau Binh - Hai Phong va cau Non Nude - 
Ninh Binh. 


- Gia co nen cho Nha may ch£ bien rac thai thanh pho Nam Dmh. 

- Gia co n6n cho bai chda hang cua Nha may Xi mang Hai Phong. 

- 6 Ha Noi phudng phap nay cung dude ap dung di gia cadng nen 
mong cho mot so nha co so ting khong cao lam nha Trung tarn quan trie 
va phan tfch moi tradng, nha d 5 tang cua Tdng Cong ty xuat nhap khlu 
Nong san thuc phlm d Thanh Cong, nha 3 tang Co quan cua B6 Cong an 
ditdng Le Trong Tan... 


2. Nguyen ly tinh toan doi vdi coc cat lam chat dat de gia cadng nen 
dat yeu 

Nguyen tic chung cua phuong phap nay la tao ra cac coc cat co 
dadng kinh ldn va duqc dam chat trong nln dat yeu can ducrc gia co. 

Tuy thuoc vao tdng loai dat khac nhau can dage gia co ma nguydn 
If ciia coc cat lam chat dat co the’ khac nhau: 

- Doi vdi ndn dat cat yeu bao hoa nude phuong phap nay se lam 
chat ndn cat. 

- Doi vdi nen dat set yeu bao hoa nude no co tac dung taong daong 
nha gieng tham, ngoai ra no con co tac dung lam tang cadng do chiu tai 
cua dat ndn blng each tang mat do ciia coc cat. 
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Ngirai ta danh gia chat lucmg nen da't gia circmg bang "ti so cdien tich 
thay the a s ” 

A. 


a, = 


Trong do: 

A s - Dien tich tiet dien ngang cua coc cat; 

A - Dien tich viing dat duoc gia circmg bang coc cat. 

"Ti so dien tich thay thS' a s " con co the duoc tfnh chfnh xac lc'm dira 
vao do rong cua da't: 

V _ (1 + e 0 )-(l + e,) _ e o -e. 


a = 


V 


0 + e o ) 


1 + e. 


Trong do: 

a s - Ti so dien tich thay the; 

V Q - Tlie tich ban dau cua da't; 

V s - The tich cua coc cat; 

e 0 - He so rong ban dau cua da't; 

e, - He so r6ng cua da't sau khi duoc cai tao. 



Hinh 1.1. Thief hi thi cong coc cat. 
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Noi chung do ben cua dat gia cirong bang coc cat thufrng dirge danh 
gia bang tri so xuyen tieu chua’n N. 

Vi vay viec thiet ke phirong phap cai tao dat cat yeu bao hoa nude 
bang coc cat thirc chat la lam sao tim dirge mot "ti so dien rich thav the 
a," (htch hgp so vdi dat ban dau dga trdn he so xuyen tieu chudn N. 

Noi mot each khac y do cua phuong phap nay la sir dung coc cat de 
dira he s6' rdng cua dat tur e 0 xudng e, (e, « e G ) (Tri so xuyen tieu chuan 
N la mot ham so cua he so r6ng e cua dat do do neu biet he so rdng cua 
dat tra bidu d6 quan he ta se dd dang biet dirge N cua loai dat do). 



Hinli 1.2. Di(a cat vao ong coc. 


3. Cong nghe thi cong cua phuong phap lam chat nen dat yeu bang 
coc cat 

a. Phuong phap nen chat bang rung dong 

Phuong phap nay dugc su dung de nang cao do chat cua dat rdi, loai 
dat khong dmh nhu cat min, cat hat trung hoac cat hat tho. Nguyen If lam 
viec la nhd mot bo phan rung dong chim trong dat, do trong lugng ban 
than cua bo phan rung dong cong voi su h6 trg cua nude va lire rung lam 
cho bo phan nay cang ngay cang an sau vao ndn dat, khi dat den do sau 


19 




thiet ke thi bo phan rung dong nay tir tu duroc rut 16n, 16 r6ng tao ra duoc 
lap day bang cat va duoc len chat. 




Hinh 1.3. Qua ninh nen chat hang rung dong 
(theo Baumann vd Bauer, 1974). 



Hinh 1.4. Qua trinh thay the do rung dong 
(theo Baumann vd Bauer, 1974) 
















b. Phuong phap thay the dat bang rung dong 

Phuong phap nay dung de cai tao cac loai dab dmh co horn 18% 
trong lirpng hat lot qua mat sang tieu chuan 200 US thudng la dat cat hat 
bui va daft set. 

Thiet bi su dung trong phuong phap nay cung la cac thidt bi tirong 
tu nhu trong phirong phap nen chat bang rung dong nhirng voi su trq giup 
cua cac tia mroc ap luc cao hoac khi nen va co the thuc hien bang quy 
trinh kho hoac quy trinh am. 


Bo phan 



Hinh 1.5. Phifcnig phap rung dong ket iuyjy 
(theo ABOSHt va Suematsu, 1985). 


- Trong quy trinh am 16 dupe tao thanh trong dab co dudng kinh kha 
Ion va dirpe lap day tung phan bang cat hat to. 

- Quy trinh kho doi hoi dat phai co do ben chdng cat tuerng d6i Ion 
(> 40 kN/m 2 ) va muc nude ngam phai tuong doi sau. 

Sir khac nhau giua hai quy trinh nay chi la phun hay khong phun 
niroc trong qua trinh tao 16. 

c. Phuong phap rung dong ket hop voi dong 

Phuong phap nay ap dung de gia co nen dab mem, nhu dat set chang 
han va co muc nude ngam cao. 

Coe dupe su dung theo phuong phap nay thudng la coc cat dupe 
len chat. 
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Ngirofi ta dong ong bao den chidu sau thiet ke hoac cung cc the 
dung bua rung theo chi£u thing dumg dat len diu ong bao. Cat diroe d6 
vao ong tirng dot vira rung vira keo ong len tung nac mot. qua trinh nhu 
vay dirge lap di lap lai cho den khi coc cat dirge hoan thanh. Cau tao ong 
bao dirge the’ hien chi tiet trong chirong I phan 2 cua cudn sach nay o muc 
cac loai coc trong xav dung 



Oo day cat Rut ong 0am bua roi Coc da 
vadam tirdo tao xong 

Hinh J.6. Plutong phap khoan tao Id. 


d. Phtfong phap khoan tao 16 

Theo phuong phap nay coc dirge thi cong bang each dim nen cat 
trong cac 16 khoan trade theo tirng dgt bang cac qua dim be tong hoac kim 
loai co trgng lugng tu 150-200 kg cho roi tu do tir d6 cao tCr 1,0 den 2,0m. 


22 



So vdi phuong phap nen chat bang rung ddng thi phuong phap 
khoan tao 16 co gia thanh thip hon, dd thi cdng va khdng doi hoi cac loai 
thiet bi phuc tap ton kem tham chi co the su dung khoan tay do vay rit 
thi'ch hop d6i vdi cac nude dang phat trien 

Nhuroc diem chu yeu cua phuong phap nay la ddi vdi mdt sd loai dit 
nhay cam vdi rung dong thi ket ciu cb the bi pha hoai va su tai tao lai dit 
sau khi dam nen co bi han che 


II. PHUONG PHAP GIENG CAT THOAT NUdC ThAnG DUNG 


1. Tong quan 

Phuong phap gieng cat thoat nude thing dung do Daniel E.Moran 
Je Kuat vao nam 1025 va dupe cap bang sang che vao nam 1926. 

Ong cung la ngudi diu tien kien nghi ap dung phuong phap nay 
trong edng tac 6n dinh nen dudng ddi vdi dudng din cua ciu Oakalan San 
prancisko (1934) ciu Proter (1936). Tu do gieng cat ngay cang dupe ap 
iluno rong rai nham diy nhanh qua trinh co ket cua nen dat. 

I'rong vimg Dong Nam A gieng cal ueu nude dupe dung rdng rai de 
.u i;u> nen dat nhu: Cai tao ndn dat d vinh Manila - Philippin; Cai tao nen 
-an l>a\ ( hanm - Stiuianore 

I ai Vic! Nam phuong phap nay duoc sir hung dc thi cong gia cd nen 
tai uen Qiifii Id I iu\en Phap Van - ('an Cue. Qudc Id IX tuyen Bac Ninh 
\oi Hai 

(’hi neng mot Cong ty d Nhat Ban da thi cong 15 trieu met dai tren 
dai lidn va 40 trieu met dai dudi bien theo phuong phap gieng cat dd’ cd 
ket thoat nude ndn cong trinh. 


2. Nguyen li chung cua phuemg phap gieng cat thoat nude thing dung 

Day la phuong phap k! thuat thoat nude thing dumg bing coc cat ket 
hop vdi gia tai trude. 


Thdng thudng ngudi ta dung coc cat co dudng kinh d = 40-50cm 
dupe dong vao nen dit yeu bao hoa nude den do s&u thiet ke de lam churc 
nang nhu nhtrng dudng ong hoac kenh thoat nude ngin nhit nhim day 
nhanh qua trinh cd kd't nen dit yeu do. Do do phuong phap nay ludn dupe 
kem theo mot con de hay mot khoi lupng dat dip bing cat hoac tai trong 
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ngoai ch^'t len tren be mat cua ting dat can 
gia tai trirdc. 


gia co. Cong viec nay diroc goi la 



Hinh 1.7. Thi cong gieng cat tieu mfdc tai cong tnfdng Quoc Id 18. 


Lo'p da't bao hoa nude cang day phuong phap gieng cat thoat nude 
cang co hieu qua dac biet la ve do lun tuc thbi. 

Khi tinh toan co ket nen dat yeu bao hoa nirdc co cac gieng tieu 
nude thang dung co the phan ra hai loai so do: 


Bat nguyen dang 


Vung dat bj xao dong 



| Kha nang 
thoat nude 
i thing dung 


Bien khong tham 
Coc cat thoat nude thing ddhg 


Hinh 1.8. Set do thoat nirdc thang hang coc cat 
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Tai trong ngoai P 


V 



Hinh 1.9. Sa do nguyen li (hoot (lieu) nude thong dung hang coc cat 

- So do bien dang tu do; 

- So do bien dang deu. 

a. So do bien dang tu do 

Trong so do nay gia thiet rang tai trong phan bb trong cac mien tac 
dung cua gieng tieu nuoc thang dung la khong doi trong qua trinh co kdt 
nhung be mat chung quanh gieng tieu nuoc se co d6 lun khac nhau (g£n 
gieng tieu nuoc do lun se xaiy ra nhanh hem so vdi do lun cua dat nSm 
each xa gieng). 

Dem cat nam phfa tren se khong phan bo lai tai trong ngoai, lure la 
deni cat va cong trinh xay dung tren do se la deo tuyet doi. So do nay 
tuong ung vo'i dieu kien lam viec cua mat dubng bang san bay hoac mat 
duomg 6 to khi khoang each giufa cac gieng tieu nude kha ldn. 

b. Sat do bien dang deu 

So do nay dupe the hien khi b cho dem cat da tao ra do lun it co su 
khac biet do do se can bang dang k6 cac bien dang khong deu nhau. Do 
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vay trong qua trinh nen chat dat ngudi ta quan sat tha'y do lun thirc te la 
ddu nhau 



Hinh I HI I In tony, yienyctii 

So do tinh loan cac bien dang deu nhau hoan loan phu hop vdi dieu 
kidn lam vide cua nen d£t yeu bao hoa nude khi chidu day cua dem cat 
thoat nude phia tren rat ldn. 

So do nay ung vdi didu kien lam viec cua cac dd dap cao hoac cua 
mat dudng cung co chieu day ldn. 


3. Phuung phap tinh toan 

a. Tinh toan do lun coket cua nen dat yeu bao hda nu&c co cac coc cat 
thoat nude thang dung theo so do bien dang tu do khong co viing xao dong 

Cach tinh nay duoc dua tren ldi giai cac phuerng trinh cd ket theo 
phuong thSng dung cua cac giao su K. Terzaghi va Barron Rendulic: 
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d\J K v d 2 \J „ a-U 
— = --- = C N -7 

a y 0 m, az- az- 

Trong do. 

U - muc do co ket cua n&n dat; 
r - then gian lam viec cua gieng cat tieu niroc; 

Z toa do theo phuong dung; 

/„- ty trong cua nude; 

m he so nen the rich then phuong {hang dung. 


a u - he sd nen lun cua dat; 

e, • he s 6 r6ng trung blnh cua da't dudfi cac c£p tai trong ngoai: 
lie so co ket cua nen dat theo phuong dirng: 


Y,.m. 

k lie so tham mroc cua d&'t theo phirtmg dung. 

i Itao sir K I er/.aghi eung da dua ra phinmg trinh sau day doi vdi ly 
ihuvet co ket cua nen tint mot chieu theo phirtmg ngang: 


ai d\j_ \_dl 

at 11 v ar 2 r ar 


Trong do 

r - ban kmh cua coc cat 

c h - he so co ket cua ndn d£t theo phuong ngang; 


C 


h 


K h 

Y.m* 


K h - he so thtfrn nude cua dat theo phuong ngang. 

Hai bai toan co ket nen dat dupe giai bdi cac giao su Terzaghi va 
Rendulic da dua tren cac gia thiet sau d&y: 
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1- Nen dat d6ng nh&t va bao hoa nude. 

2- Hat d&t va nude trong cac 16 r6ng kh6ng bien dang nen, n£n dat 
chi bien dang theo phuong dung do nude trong cac 16 r6ng thoat ra ngoai. 

3- Toe do thdm cua nude trong da't tu&n theo dinh luat Darcy. 


4- Vung anh huong cua m6i dudng thoat nude la mot tru dat co 



dinh nhir sau. 

Neu gieng cat bo tri theo mang 6 vuong 


D c = l,13Lj 

D c - dudng kfnh pham vi anh huong cua gieng tieu nude; 
L, - khoang each giu'a tarn cac gidng cat; 

+ Neu gieng cat b6 tri theo mang tarn giac deu: 

D c = 1,05 Lo 



L 2 - Khoang each gitra tarn cac gieng cat; 

Bien $6 D c co th i che ngu duoc vi no la ham so cua khoang each va 
so do bo tri cac thiet bi tieu nude. 
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Hinh 1.12. Gieng cat bo tri theo mang tam giac den 


So d6 bd trf theo mang hinh vuong thuan lpi horn trong thuc te do 
vice dd sap xep cung nhu dd dieu chinh, tuy nhien so d6 bo trf theo mang 
tam giac ddu se dem lai sir cd ket giffa cac thiet bi tieu node dong nhat hon. 

5- He sd tham cua dat khong thay doi trong suot qua trinh co ket 
cua ndn dat 


Nam 1942. N. Carrillo ket hop cac ldi giai cua Terzaghi va 
Rendulic dua ra bidu thde tfnh toan dd cd ket trung binh toan phdn cua 
ddt nen khi co cac dudng thoat nude thang dung dudi dang: 


u = U h + U v - U h .U v 

Trong do: 

U - dd co ket trung binh toan phan; 

U h - do c 6 ket trung binh do thoat nude trong ndn d&t theo phuong ngang; 

U v - do c6 ket trung binh do thoat nude trong nen dfft theo phuong dung. 

b. Tilth toan do lun co ket theo so do bien dang deu khong co viing 
xao dong 

Phuong trinh vi ph&n cua bai toan tren co dang nhu sau: 


au 

Hi 



f 

V 


a 2 u 

dr 


+ 


\_dv_ 

r dr 


+ C. 


a 2 u 

az 2 


Trong do: 

C h , C v - cac he so co ket hudng t&m va thang dung doc true cua ndn dat; 
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r - ban kmh cua gidng cat thoat nude thang dung; 

Z - toa dd theo phuong dung; 

U - do co ket cua ndn dat. 

Cong thurc thirc nghiem de xac dinh dd co ket U dat dirge situ mot 
thdi gian t ke tu luc d&p xong dem cat gia tai dua tren dinh iy phan chia 
dong chay cua N. Carrillo nhir sau: 

U = 1 - (1 - U h )(l - U v ) 


Trong do: 

U - Tong mure dd cd ket (ty so do lun sau thori gian t so vdi dd lun 
cuoi cung) khi co su tach ep nude ra theo phuong ngang va phirong dung; 

U h - mure dd co ket thoat nude theo phurorng ngang (phuong huong 
vao tarn gieng cat); 

U v - mure do co ket thoat nude theo phuong durng (phuong doc theo 
chi^u dai cua gieng cat). 

Nhu vAy la dua vao cac tinh chat cua dat nen nhu dd rong, do thA'm 
nude, kfch thude cua gidng cat, vung anh huong va chieu sau gieng cat 
cung nhu thdi gian lam vide cua gieng cat... ta co the xac dinh duoc mure 
do co ket cua nen dat. 

Mure do co kdt cua ndn dat duoc xem la dat neu sau thdi gian t dd 
lun cua nen dat dat hoac vuot 90% so vdi dd lun on dinh cuoi cung, tdc la 
phai thoa man dieu kidn: 


U =^->0,9 
S 

Neu mure do co ket cua nen dat chua dat yeu c£u tren ta co the khAc 
phuc bling each giam khoang each giua cac gieng tieu nude hoac tang 
dudng kfnh cua chung. 

Ghi dm: 


Trong tfnh toan mure dd cd' kdTt cua ndn dat dua vao thdi gian lrim 
viec cua gieng cat, hoac nguoc lai xac dinh thdi gian can thiet lam vide 
cua gidng tham de ndn dat dat duoc mdc do cd ket yeu efiu, trude tidn 
ngudi ta phai xac djnh duoc cac chi sd sau day: 

- He so Barron (n) 

La ty sd cua dudng kmh pham vi anh huong cua gieng cat tieu nude 
(D c ) vdi dudng kfnh cua gieng cat (d) 
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d 

* Yen to thdi gian theo pin fang difng: 

T =—t 

v H ■ 

C v - he so co ket tning binh cua nin dat theo phirong thing dung; 
H - chidu day cua ting dat yeu can dupe gia cudmg; 
t - thdi gian tmh toan. 


Bang 1.1. Dp co ket U v dat dupe tuy thupc nhan to thoi gian T v 



























- Yen to th&i gian theo phitang ngang 
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c h - he so co ket trung binh cua nen dat theo phuong ngang. 

Khi co cac he so n, T v , T h dua theo bang hoac bieu do ta co the d£ 
dang xac dinh dirge mure d6 co ket U theo timg phuong cua n£n dat. 


Bang 1.2. Yeu to thdi gian T h khi gia giai tue th^ri cua nen dat co cac 
gieng tieu nude thang dung (dieu kien bien dang deu) 


T h khi dderi cSc tri so n = DJd 
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c. Cac cong thtfc tinh todn do lun co ket cuoi ciing S: 

Dei xac dinh do lun c6 ket cuoi ciing S ciia nen dat co the dua vao he 
s6 nen lun (a (1 ), he so rong cua nen dat (e 0 ) hoac modyn bien dang (E 0 ) 
cua nen dat. 


+ Phuong phap tinh do lun co ket cuoi ciing cua nen dat dua vao he 
so nen lun a u : 

S = a 0 HPU 

S - do lun co ket cuoi ciing ciia n6n dat; 
a Q - he so nen lun ciia dat; 

H - chieu day tdng dat yeu diroc gia co; 

U - muc do co ket tong cong cua n6n dat: 

P - tai trong gia tai the thbi. 

+ Phuong phap tinh do lun co ket cuoi cung ciia nen dat dua vao he 
s6 r6ng e G : 

S^--—-H 

1 4 - e 

o 

e 0 - he so r6ng ban dau ciia dat; 
e, - he so rong ciia dat sau khi co ket. 

+ Phuong phap tinh do lun co ket cuoi ciing cua nen dat dua vao 
modyn bien dang E 0 ciia dat: 

U 


s = 


3PH 


3E, +4P 


4. Cong nghe thi cong gieng cat thoat nude thang dung: 

Noi chung la ngubi ta tao gieng cat trong dat yeu bang each lap day 
cat vao cac 16 tao sSn. Co 2 phuong phap thi cong thuong dupe sir dung: 

a) Phuong phap dich chuyen: 

Phuong phap nay thuong dupe ap dung ph6 bi£n hem, ngubi ta sir 
dung mpt ong thep co bit ddu r6i dong rung hoac ep vao nen dat, dat nen bi 
dich chuyen sang xung quanh ong thep, sau do cat dupe nhoi vao long ong 
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dong thdi vdi viec nit d'ng ra khoi long dit (cau tao cua loai d'ng nay xin xem 
phan coc cat cua chirong cac loai coc trong xiy dung). 

Phirong phap nay gay ra nhieu xao trpn cua dit chung quanh 
gieng cat. 


b) Phuong phap thay the: 

Phuong phap nay, cat dupe dua xuong nen dat trong nhung ho 
khoan dupe tao sin bing may khoan hoac tia nude. 


Khi ap dung phuefng phap gieng cat thoat nude thing dung, ngudi ta 
thudng ket hop vdi vide gia tai trude d£ diy nhanh qua trinh cd' ket ndn 
dat yeu. 


Tai trong ngoai thudng dupe dip bang cat, sau khi dat dp lun theo 
thiet ke ldp gia tai nay se dupe dd bo. 


Ting dem cat nay dupe thi edng sau khi thi edng gieng cat. 


Ill. PHUONG PHAP BAC THAM DE GIA CUbNG DAT YEU BAO 
HO A NUOC 

1. Tong quan 

Phuong phap ba'c tha'm dd’ gia cudng nen dit yeu bao hoa nude hay 
con goi la phuong phap ba'c thim thoat nude thing ddng la thiet bi tidu 
nude thing dung che tao sin ket hop vdi gia tai trude dupe su dung rong 
rai trdn the gidi vao nhung nam 90 cua the ky XX trd lai day, no dupe 
pho bien gin nhu ddng thdi vdi phuong phap thoat nude bing gieng cat. 

Tai Vidt Nam phuong phap bic thim lan diu tidn dupe su dung dl 
gia cd' n£n mong edng trinh nha d Trudng dai hoc Hang Hai, Hai Phong, 
edng trinh 5 ting so 40 Ly Thudng Kiet, Ha Noi va mot so edng trinh 
khac tai tinh cac Ha Noi, Hai Phong, Nam Dinh, Hai Duong... 

Trong nhung nam gin day phuong phap nay con dupe su dung trong 
cac du an nang cap Qud'c Id 5 Ha Noi - Hai Phong (doan km 30-45), tie'p 
dd la Qud'c lo 51 H6 Chi' Minh - Vung Tau, dudng cao toe Lang - Hoa 
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Lac, xay dung cong trinh thuy loi h6 chua nude Khe Ngang thuoc huyen 
Huong Tra tinh Thua Thien - Hue va m6t s 6 cong trinh gia co dat nen tai 
cac khu cong nghiep Thi Vai, Phu My tinh Ba Ria - Vung Tau. 


2. Nguyen ly chung cua phuong phap bac tham 


a. Cau tao cua bac tham 


Ba'c tham g6m 2 thanh ph£n: loi chat deo (hay bia cung) duoc bao 
ngoai b^ng vAt lieu t6ng hop (thuemg la vai dia ky thu|t polypropyline 
hay polyeste khong det). 


Bac tham co cac tinh ch^'t va cac dac trung sau day: 

- Cho nude trong 16 rdng cua dat tha'm qua ldp vai dia ky thuat boc 
ngoai va loi ch^t deo. 

- Ldp vai dia ky thuat hay gia'y t6ng hop boc ngoai co churc nang 
each giua loi chat deo va da't chung quanh dong thdi la b6 phan loc (han 
che cat hat min chui vao loi lam tac thiet bi). 


Loi chat deo co 2 churc nang quan trong vira dd ldp bao boc ngoai 
vua tao dudng cho nude tha'm doc ngay ca khi ap luc ngang chung quanh 
Idn. Day chmh la uu thd cua phuong phap bac tham so vdi phuong phap 
gieng cat hay coc cat. 


Neu so sanh he sd tham nude giua ba'c tha'm vdi he sd' tha'm cua da't 
set yeu bao hoa nude ta tha'y: 


Bac tham co he sd tha'm K = 1 x 10' 4 m/sec Ion gap nhieu lan so vdi 
he sd tham nude cua dat set yeu la 10 x 10‘ 5 m/ngay dem, do do cac thiet 
bi bac tham dudi tai trong nen tuc thdi du Idn co the da dang ep nude 
trong 16 rdng cua da't set thoat ra ngoai. 


Nam 1973 M.O. Abelev da tien hanh so sanh bang thuc nghiem va 
thay rang: mot coc cat cd dudng kinh 50cm co hi6u suat lam viec tuong 
duong vdi 3-4 6'ng tieu nude thang dung bang bac tha'm cd cung chieu sau. 


b. Co che lam viec cua bac tham 

Khi tieu nude theo phuong ngang (hudng tarn) li thuydt co ket coi 
dat duoc tieu nude bdi ba'c tham co mat cat ngang la hinh tron cd dudng 
kinh tuong duong: 
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Day la c6ng thurc cua Hansbo dupe xac lap nam 1979. 

Trong do: 

a- Chieu rong mat c&t ngang cua b£c tham; 
b- Chieu day mat c&t ngang cua bac tham. 

Bdng phucmg phap phcin tu hiru han nam 1986 Rixner dua ra each 
tfnh ducmg kinh tuemg dirofng cua bac th£m nhur sau: 


Cac hinh tron tifdng di/dng co 



Hinh 1.14. So do link toc'm ditdng kinh titang difcmg cua PVD 
(Theo Hansbo, 1979 vd Rixner... 1986) 

, a + b 

d =- 

2 

C6ng thurc don gian nay nam 1987 cung da dupe Hansbo xac nh&n 
va sir dung. 


c. Viing anli hitong cua bac tham 

Tuemg tu nhu phucmg phap gieng cat thoat nude thang dumg viec b6 
tn thiet bi tieu nude b4ng b£c thefrn thuorng theo 2 so d6 chinh: 

- Bo tri sa do hinh vuong co dudng kinh vung anh hudng D e la: 

D t . = 1,13 Lj 

- Bo trf so d6 tarn giac deu co dudng kinh vung anh hucmg D e la: 







D e = 1,05 L 2 

L,, L 2 - Khoang each giua tam cac bac thim nim canh nhau; 
D e - Duong kinh vung anh hudng cua bac thim; 
d - Duong kinh quy dbi cua ba'c tha'm. 


Bac tham 



a) b) 


Hinh 1.15. Sot do ho tri hoc thd'm 
a - theo so do vuong; h - theo sOdo tam gidc. 

d. Toe do co ket cua neti dat 

Muc dfch cua c6ng tac gia cufrng ndn dit set yeu bao hoa nude bang 
bac tham la nhim dat duqc mure dd co ket yeu cau trong khoang each thoi 
gian xac dinh. 

Voi thiet bi tieu nude thing dung bing ba'c tha'm ket hop vdi gia tai 
trude tong mure do co k£t U la ket qua ket hop cua hieu qua tieu nude theo 
phuong ngang (hudng tam) U h va tieu nude theo phuong thing dung U v . 

Tlieo cong thurc cua N. Carrillo xac lap 1942 ta co: 

U = 1 - ( 1 - U h )(l - U v ) 

U h - muc do cd k£t theo phuong ngang cua bac tham (U h co the tra 
bang hoac tinh theo cong thurc). 


1 - exp 


-8T h 

F(n) 


37 



T h - Nhan to thoi gian theo phucmg ngang; 

T h = ^rt 

D; 

C h - He so co ket theo phircmg ngang; 

D tf - Dirong kinh anh hiromg cua thiet bi tieu nude; 

F(n) - Nhan to xet den anh hircmg cua khoang each thiet hi tieu nude 

n' 3n : - I 

F(n) = —-ln(n)—-—— 

n' - 1 4n‘ 

n - He so Barron n = — 

d 

d - Dirong kinh tirong dirong cua bac tham 

a + b 


VI d rat nho so vdi D e nen he sd Barron trong tnrong hop nay 
thirong rlt ion do do trong cong thurc ir se rat Ion so vdi I (n » I) vi the 
F(n) co th^ tinh don gian la: 

F(n ) = ln(n) - — 

4 

U v - Muc do co kdt cua nen dal theo phirtmg dung cua bac tham (U, 
cung co the tra bang hoac tinh toan bang cong thufc) 

e. Stic can cua thiet bi tieu nude thdng dung bang bac tham 

Trong thuc te thi c6ng nguoi ta nhln thly mure do co ket cua nen da\ 
khong deu nhau trong suot chieu day cua tang dlt yeu, nguyen nhan la do 

sue can cua thiet bi tieu nude blng blc thlm, cu the la: 

<» 

- Ap lire ngang (ap lire h6ng) cang xuong sau cang tang len. Khi do 
Idp vai dia ky thuat bao boc ngoai bi ep sat vao loi chit deo lam giam tiet 
dien ngang cua dng din nude. 

- Thiet bi tieu nude bi cong do lac dung cua ap lire thing dung ldn, 
khi do toe do dong thlm bi giam dang ke. 

- Cac hat dlt rat nho bi lap nhet vao trong loi chit deo se bi can trd 
kha nang din thoat nude theo phuong thing dung cua thiet bi. 
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Chfnh vi nhtfng nguyen nhan tren day da tac ddng dang ke den tri 
sb muc do co ket va lam cho no kh6ng con la hang s6 theo chieu sau. 

Ngudi ta co the dieu chinh trj so mure do co kd't U h bang bieu d6 dua 
vao cac thong so co ban sau day: 

- Chieu day cua ba'c tham; 


- Duong kmh anh hudng cua ba'c tha'm; 

- Luu lupng nude thoat ra qua thiet bi tieu nude bang ba'c tha'm dudi 
gradien thuy luc I = 1; 


- He so tham nude cua dat theo phuong ngang. 


g. Lita chon thiet bi tieu nude thdng ddng che tao san bang bac tham 


Ngudi ta thudng dung cac thid't bj tieu nude che tao sin bang ba'c 
tham co dudng kfnh quy dbi d = 50 dd'n 70 mm. Theo Rixner trong cac 
tai lieu nghien cuu ve ba'c tha'm edng bd' nam 1986 thi khdng nen dung 
cac loai bac tham co dudng kmh quy doi d be hon 50mm. 

Tom lai viec lua chon thiet bi tieu nude bang bac tha'm phai co kha 
nang thoat nude ft nhat la 100 nr/nam khi gradien ap luc I = 1 va dudi 
ung suat nen cue dai cho phep khdng no ngang. 

Bo loc - lop vat dia ky thuat boc ngoai chat deo, vira phai co dd 
iham cao vfra ngan chan duoc cac hat cat nho chui qua. Trong moi dilu 
kien do tham cua bo loc phai cao him do tham cua nen dat bao quanh no. 

Theo Holt/ ket qua nghien curu nam 1987 do tham nen lay nhu sau: 


K 

dm kv thudi 


> 10 K 


ilSi 


3. Thi cong bac tham 

Thi cong gia co nen da't yd'u bang bac tham bao gdm 3 edng doan: 


a. Thi cong dem cat tren ddu bac tham 

Tang dem cat nay phai duoc thi edng trude khi thi edng cam ba'c 
tham. T^ng dem nay thudng lam bang cat thd hoac cat hat trung va duoc 
dam chat sao cho may thi edng di chuyen duoc va dam bao dd chat theo 
yeu c&u thiet ke. 

Tang loc ngupc d phfa tha'm ra ngoai mai ta luy cua tang dem cat 
dupe thi cong sau khi thi cong cam bac tha'm va trude khi dap idp gia tai. 
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Sau khi thi cong cam b&c tham phfa tren t£ng dem cat dirac trai mot lop 
cat hat trung day toi thieu 25 cm de phu dau bac tham. 

b. Thi cong cam bac tham (tien bank sau khi thi cong l&jy dem cat) 


*♦ 
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So do di chuyen cua may cim bac thim dupe thiPt k& sao cho dam 
bao 2 dieu kien: 

- Hanh trinh di chuyen may la ngin nhat. 

- May khong diroc de len nhung dau bac tham da thi cdng. 

Cac diem cim bac thim diroc dinh vi bing may trie dia. Cit b&c 
tham cao hon mat ting dem cat la 20cm. 

Phai kiem tra giam sat chat che de khi cim vao dat nen khoi bi lech, 
nhat la khi chieu dai bac tham Ion. 


c. Thi cdng l&p gia tai 


Ldfp gia tai dope thi cong theo timg ldp, thoi gian va d6 day cua m6i 
lop phai dam bao de nen d£t luon trong di6u kidn on dinh. 


Khi thi cong gia tai can phai co bien phap tao dircmg thoat thuan 
tien cho nirdc 16 r6ng thoat len tir nen dat yeu, nude dope ep va bi d^y ra 
ngoai pham vi nen d^p. 

Phai dat cac moc do r6i tien hanh quan trie dp lun, dp chuyen vi 
ngang va ap luc cua nude trong 16 r6ng. 

Cong tac do tai dupe tien hanh theo timg Idp sau khi het thoi gian 
gia tai va do lun cua nen dat dat dupe tuong ung vdi dp lun thiet ke. 


IV. PHUONG PHAP GIA CO SAU BANG CONG NGHE COC DAT - VOI - 
XIMANG 


I. Tong quan 


Cong nghe gia co sau bing coc dat - voi - ximang dupe nghien cdu 
va ap dung dau tien tai Nhat Ban va cac nude thupc ban dao Scandinave 
vao nhung nam 1970, ban dau chi co vdi dupe sir dung lam chat gia co. 

Phuong phap tron dudi sau dupe phat trien bit ngudn tir yeu cau cai 
tao n6n dat yeu cho cac cong trinh cang. 


Tir do den nay cong nghe nay da dupe phat trien nhd nhung nghien 
cum ma qua do cac thiet bi hoan chinh hon dupe sir dung de tao ra cac coc 
gia co co chat lupng cao vdi nhung chat gia co khac nhau phii hop cho 
tirng loai dat cung nhu cho timg dang cong trinh. 
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Tai Viet Nam phircmg phap gia co s£u bAng cong nghe coc dat - voi 
- ximang ban dau dirpc nghidn ciru vao nam 1980 vai su giup da cua Vien 
Dia ky thuat Thuy Dien. De tai nghidn curu dirac B6 XAy dung nghiem 
thu vao nam 1985 va duroc ap dung cho mot so cong trinh dan dung va 
cong nghiep a Ha Noi va Hai Phong nhu: 

- Gia co mong nha 7 tang tru so Cong an Ha Noi a s6 40 Hang Bai. 

- Nha 5 tang a 59 Ngoc Khanh, Ha Noi. 

- Tuong vay ho dao nha 5 tang so 40 pho Ly Thirbfng Kiet, Ha Noi. 

- Gia co moi so mong nha nhu mong nha 3 t^ng Thanh Tri, nha 4 
tang a Mai Hirong. Ha Noi va mot so nha khac bthanh pho Hai Phong 

Gan day moi so cong trinh da ap dung cong nghe coc dat - voi 
ximang cho viec gia co mong b6n be nhu 

( ong irinh long kho xang dAu Han Giang tai khu tong nghiep Tra 
\oc. Can Tho 


Cong trinh mong b6n lOOOOnr tai kho xang dAu Nha Be thanh 
pho H6 Chi Minh. 

- Cong trinh gia c6' n6n dal khu dau dien nha may nhiei dien Phti 
My 3, tinh Ba Ria, Vung Tau 

Chieu dai coc dAt - vAi ximang doi voi nhurng cong irinh iren 
thuong tu 8 den 20m va kh6i luong met dai coc cho moi moi cong trinh 
khoang tu 30.000m den 43.000m. 

Vat lieu cho cong nghe gia co sau nen dAt yeu bAng coc dAt - v6i - 
ximang la dAt tai ch6 ket hap vdri chAt gia co nhu voi, xi quang 16 cao va 
xi mang, tuy theo m6i loai dAt khac nhau se doi hoi cac loai chAt gia c 6 
va ham luong khac nhau. Van d£ nay thubng duac nghien cuai cac mAu 
tron, tuy theo loai dAt, trong phong thf nghiem sau do dem thi cong coc 
va tien hanh thu tai tai hien truofng. 


Sir tang do ben va giam d6 co cua dAt la ket qua cua phan ung giiia 
dAt v6i chat gia co, no phu thu6c chu yeu vao cac dang khoang vAt trong 
da't, do Am, luong huu ca trong dAt cung nhu trong vat lieu gia co. 
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Cac phan umg hoa hoc trong qua trinh lam vide cua coc dat - voi - 
ximang la phan ung cua vdi, xi quang, ximang trong moi trudng da't tir 
nliien. cu the: nhu sau: 

• I'd/: Voi dupe su dung trong gia co ndn dat la CaO (oxit can-xi). 
Khi tron vdi dat voi song tac dung voi nude trong d£t tao ra Ca(OH) 2 
(hydroxit can-xi). Qua trinh nay didn ra rat nhanh va rat manh iiet. mot 
lupng nhiet Idn dupe thoat ra tu phan umg hoa hoc tren lam giam ham 
I iron g nude trong ndn dat. Vdi hydroxft can-xi se phan ung vdi cac loai 
khoang vat set de tao ra ch^t gSn ket Qua trinh tao thanh chat gAn ket nay 
lai didn ra tuong doi cham. 

- Xi i/m/ng: Xi quang la mot san phaim trong 16 cao thai ra trong qua 
trinh luyen thep, no co thanh phAn hoa hoc tuong tu nhu xi mang 
Portland Tuv thuoc vao qua trinh lam ngudi ma xi quang cd th 6 co hinh 
dang va thanh phan khac nhau. dot vpi viec gia cudng nen dAt rdi nen sir 
dung loai quang xi cd ham lupng thuy tmh cao Xi quang la chat ket dinh 
thuv lire phat tricn cham va can chat xiic tac de tao phan img Thong 
thtrdng trong mrdng hop nay chat xiic tac ngudi ta v^n dung la xi trtang. 

Xi mang Portland : Thanh phan chu veu cua xi mang Portland la 
Iicot canxi va aluminat canxi se phan ung trong moi trudng nude dd tao 
ra cac hop chat hydra! Vura xi mang se hinh thanh mdt lien ket cumg giua 
cac thanh phan hat cua khoi gia cd 

2. Tmh toan epe d&t - vdi * xi mang 

a . Tinh toan kha nang chiu tai gidi han cua coc don 

Kha nang chiu tai cua coc don gia cd dupe quyet dinh bdi sue 
khang cat cua dat set yeu bao quanh coc (trudng hop dat bi pha hoai) 
hoac sue khang cat cua vat lidu coc (trudng hop coc bi pha hoai). 

Loai pha hoai dau phu thuoc vao sue can do ma sat mat ngoai coc 
va sure khang mui a chan coc. 

Loai pha hoai sau phu thude vao sue khang cat cua vat lieu coc. 

+ Kha nang chiu tai gidi han cua coc don trong da't set ydu khi dad 
bi pha hoai dupe tinh theo edng thuc: 
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Qghds, = ttdHcoc + 2,257t 2 d : )C u 

Trong do: 

d - dubng kmh coc; 

H cpc - chieu dai coc; 

C u - do ben khang cat khong thoat nude cua da't set yeu bao quanh 
coc dupe xac dinh b4ng thi nghiem ngoai trdi. 

+ Kha nang chiu tai gidi han cua coc gia cd, trudng hop coc bi pha 
hoai. Khi chiu tai trong ngan han, dupe tfnh theo c6ng thuc: 

Qgh COC ^COC^’^^COC 

A C(?C - dien rich tidt didn ngang cua coc gia cd; 

Qoc' luc dinh cua vat lieu coc gia cd; 

a„ - tong ap lire ngang tac dong len coc tai mat cat gidi han. 

Do co hien tupng rao cua coc khi coc lam viec lau dai nen dd b6n 
lau dai hay con goi la kha nang chiu tai thuc te cua coc dupe tinh toan 
nhu sau: 

Qraococ = (0,65 -5- 0,85)Q phcpc 

b. Tinh toan kha nang chiu tai gidi han cua mot nhom coc 

Trudng hop nay coc dat - voi - xi mang dupe tfnh vdi gia thidt cot 
nira cung, nhtrng cdt nay tuofng tac vdi phan dat chua duoc gia cd nam 
giura cac cot coi nhu tao thanh mot khoi dong nhat. 

Kha nang chiu tai gidi han cua nhom coc gia cd phu thuoc vao do 
bdn khang cat cua dat set yeu nam giua vat lieu hdn hop da dupe gia cd 
lam coc. 

Su pha hoai nhom coc cd the x^y ra theo 2 trudng hop sau: 

+ Ndu xiy ra su pha hoai toan khdi thi kha nang chiu tai gidi han 
cua nhom coc: 

Q gh = 2C U H(B + L) + (6 -s- 9)C U BL 

C u - sure khang cat tu nhien cua ndn dat set yeu bao quanh coc; 
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B, L, H - chieu rong, chidu dai, chieu cao cua nhom coc; 

He so 6 - dung cho mong hinh chu nhat (khi L > B); 

He s 6 9 - dung cho mong hinh vuong ( L * B). 

+ Ndu xay ra pha hoai cue bo thi gidi han chiu tai cua nhom coc 
dtroc tfnh 


9 g h ~ 5,5 C tb 


f 

V 


1+0,2y 


\ 

j 


Cjb - do ben khang cat trung blnh ban dau cua da't theo b6 mat bi 
pha hoai; 

b, / - chieu rdng va chi£u rai cua vung bi pha hoai cue bo. 


c. Tmh toan tong do lun cua nen dat gia cudng bang coc - voi - xi mang 

long do lun Ion nhat bang tdng do lun cue bd cua toan khd'i nen 
dirge gia cirfrng (Ah,) va do lun cue bo cua tang da't nam dudi day khd'i 
dat dirge gia cudng ben tren (Ah 2 ): 


Ah = All | 4- Ah 2 


Ah, - do lun cue bd cua khd'i nen da't sau khi da dugc gia cudng: 

qH 


Ah = 


aM co +(l-a)M 


dni 


a - tiet dien; 

q - tai trong phan bd' d6u do edng trinh hay n£n dat dap ben tren 
truyen xuong; 


M ds -,, M cpc - modun lun cua da't nen chung quanh va cua vat lieu coc: 


M = 


Aa 

Ae 


A a - sd' gia ung sua't truy6n len da't hay coc; 

A e - so gia he so rdng cua dat n£n hay vat lieu coc; 
Ah 2 - do lun cue bd cua tang da't nam dudi mui coc; 


Ah 2 = pAh 0 
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Hinh 1.18. So do ti'nh roan tong do lun cua nen diroc gia cifdng 
bang coc deft - voi - xi mdng ditoi tdi trong phan bo den 
khi cluta virot qua do ben rdo cua coc 


Ah 0 - <36 lun cu6i cung cua t&ng d&'t duefi mui coc; 

(3 - he so giam thi&i d6 lun - do la ty s6' giua t6ng do lun cua kh6'i 
dat da gia ciromg bang coc dat - voi - xi mang vdi t6ng d6 lun cua chlnh 
khdi dat do b trang thai tu nhidn. 



M dtt 

aM coc+ (l-a)M d;Vl 


d. Cdc dang ludi coc dat * voi * xi mdng 

- Khi coc diroc sir dung de gia c6' chong truot chung duoc b6 tri 
theo dang hang, dang ltrdfi hay dang kh<5i nham ngan chan su phat tri£n 
cua cac mat truot. 

o o o 
_o 

o — o o 
o o 
o o o 

Dang don le Dang hang Dang mang lirdi 

Hinh 1.19. Cdc dang Itroi coc dot - voi - xi mdng 



Dang khoi 









• Khi coc diroc sir dung cho muc dfch lam giam do lun chung diroc 
bo trftheo dang coc don. 

3. Cong nghe thi cong coc dat - voi • xi mang 


Phirong phap thi cong coc dat - v6i - xi mang co thi ph&n chia thanh 


2 I oat 


a. Phuovg phap trong phuti kho 

Coc gia co diroc tao thanh bbi h6n hop dat tai ch6 va vat li6u gia c6. 


Can khoan 


Thap khoan 


May dieu khien 


Mui khoan 




Sil6 di/nc 
vat lieu 


Coc dat voi 
b) 


—- Vat lieu gia co 
— Can khoan 


DTa quay 



.Vat lieu gia co 
va khi nen 


■ Lo phun vat lieu 



Hinh 1.20. So do nguyen tdc may tin cong coc dat - voi - xi mang 
a - so do tong the; h - coc dat - voi - xi mang; c - mui khoan 




Mui khoan dupe dura sau xubng da't bang phuomg phap khoan eoay, 
khi da dat tori chieu sau thibt ke mui khoan dupe quay ngupc trbf lai /a rut 
d£n len, luc nay mui khoan lam nhiem vu tron dat tai chb vbi chat gia co. 
Trong subt qua trinh tron hbn hop chat gia co dupe dua vao hb khoan 
bang khi nen qua mot bng co 16 phun a d£u mui khoan. 

Theo phuomg phap nay ngubi ta khong cho them nubc vao dat, mat 
khac khi dung vbi sbng lam chat gia cb thi qua trinh hydrat hoa se tao ra 
nhiet lam kho dat chung quanh vi the hieu qua cai tao dat se tot hom. 


b. Phuong phap tron phun not 

Thuc chat day la phuomg phap phun vua, vua vbi hay xi mang dupe 
phun vao dat vbi ap suat tur 20 mPa den 40 mPa tir mbt vbi phun xoay. 


Thiet bi thi cbng theo phuomg phap nay tuomg doi gon nhe n^n dd 
dichuybn. 

Uu diem cua phuomg phap nay la dubng kinh cua coc dupe gia cb 
co the thay dbi theo db sau tuv theo sir bien dbi v£ db ben khang Cct cua 
nbn dat. 



Hinh 1.21. S<7 do thiet hi de plum vita. 
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Hink 1.22. 7 htet hi (hi coni’ cot: dot - vdi - xi ninny. 


V PHUONG PHAP UNG DUNG VAI DIA KY 1 HUAT DE GIA CUONG 
NEN DAT YEU 

1. Tong quan 

Cac ting dung dau tien cua vai dia ky thuat de gia circmg nan dat 
dirge bict den tu rat xa xira nhu a Van Ly Trircmg Thanh cua Trung Quoc. 

Vao nam 1926 vai cot-tong day da dirge dung nhir vat lieu ngan each 
de cai tao va on dinh nen dirong do cue dirofng bo nam Carilia there hien. 

TCr nam 1926 den nhting nam 1960 cua the ky XX hau het cac ting 
dung vai dia ky thuat dung lam lap bao ve, phong chong xoi la trong xay 
dirng cac cong trinh cau dirong, thuy lgi cho nhirng nen dat kern on dinh. 

Cac san phfim vai dia ky thuat dugc dung nhu mot lap ngan each, 
tang I pc ngirge va tieu nude. Tu nhung nam 1960 den 1980 hang loat 
cac san phiim cua vai dia ky thuat dugc ra dai trong do co cac san pham 
vai dia ky thuat khong det dugc san xuat bang phuang phap nhiet hoac 
chain kim. 
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Cung vdi sir phat tridn cua vai dia ky thuat cac phuang phap tmh 
loan thiet ke vai dia ky thuat cung d£n dan duqc hoan thien. Hoi thao 
Quoc te lan dau tien ve vai dia ky thuat duac to chirc Phap nam 1977 tidp 
do la su ra ddi cua Hiep hoi vai dia ky thuat. Quoc te cung cac t6 chuc 
tieu chuaYi nhu ASTM cang khang dinh vi tri ctfo thiet cua vai dia ky 
thuat. Bat dau tu nhung nam 1980 tra ve sau nay cac phuang phap tmh 
toan thiet kd gia cudng nen dat bang vai dia ky thuat phuc vu xay dimg 
hang loat nhung c6ng trinh khac nhau ra dori. Cac cong trinh dien hinh su 
dung vai dia ky thuat co the k6 den nhu: 

- Cong trinh bao ve bd bien Duch Delta Work Scheme Ha Lan da 
dung tdi 10 trieu met vuong vai dja ky thuat. 

- Cac cong trinh a Bac My chi’ trong 10 nam tir 1970 den 1980 da su 
dung tdi 90 trieu met vuong vai dia ky thuat. 

O Viet Nam viec sir dung vai dja ky thuat con kha mdi me, nam 
1995 Cong ty Cong trinh Giao thong 2 Ha Noi lan d£u tidn da su dung vai 
dia ky thuat trong cong tac gia co nen ducmg. 


Trong nhung nam gan day, vai dia ky thuat da duac dung trong cdc 
du an nhu nang cap, cai tao qu6c 16 5, qudc 16 51, qu6c 16 18, qu6'c 16 10, 
dirbfng cao toe Lang - Hoa Lac, dudng Ho Chi Minh va mot so c6ng trinh 
thuy lqi nhu de bie’n, de s6ng, dap d mot so ho chura nude. 

Sd dl vai dia kl thuat ngay cang duac dung phd bien tren the gidi 
cung nhu a Viet Nam vi khong nhung gia thanh re so vdi cac giai phap 
xu ly khac ma phuang phap thi cong lai d6 dang, khong doi hoi trang 
thiet bi hien dai, chuyen chd gon nhe dd bao quan, rut ngan duoc thdi 
gian thi cong. Mat khac, vai dia ky thuat con co nhidu tmh nang phong 
phii khac nhu: 

- Dung lam bo phan tieu loc nude; 

- Dung lam Idp ngan each; 


- Chong xoi mon trong gia co de dap; 

- Tao mai d6c va ha muc nude ngam. 

Tuy nhien, viec dung vai dia ky thuat de gia cd nen dat yeu va 6n 
dinh ca hoc kho'i dat d^p cung cd mat han che la chi ap dung duoc cho 
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nhirng vung dat co chieu sau tang dat yeu tuang doi nho, khi tang dat yeu 
day tren 2m tin pluromg phap nay thudng durac ap dung ket hap vdi mot so 
pluro'ng phap gia co sau khac. 



Hinli 1.23 Thi coni’ trcii vdi dia ky thitdt. 


2. Cac san pham cua vai dia ky thuat 

Hicn nay cac san pha’m cua vai dia ky thuat deu che tao tu cac che 
pham phu cua dau mo, do la cac hap chat nhur polyester, polypropylene, 
polyamide, polyethylene - terephthalate... 


Tuy theo tirng hop chat va pluro'ng phap san xuat m6i loai vai dia ky 
thuat co nhfrng dac tmh v6 ca ly hoa khac nhau nhu do dan, sure chin keo 
chin ciit, do tham nirac, sir thich nghi vai moi trirdng... 


Qua cac thi nghiem cung nhu thuc te sir dung cho thay vai polyester 
la tot ho'n ca. 


Tren the gidi co rat nhteu loai vai dia ky thuat dang duoc sir dung 
nhirng theo hinli thirc san xuat ngu'di ta phan ra lam 2 loai cliinh: 
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a. Loai vai det: 

Cac sai doc va ngang cua vai dia ky thuat cung dupe det nhu vai 
thudng, loai nay sdc chiu keo theo hudng doc bao giof cung ldn hem theo 
hudng ngang. Ngurori ta goi vai dia ky thuat nay la nhom vai det co d6 dan 
thap va sire chiu keo cao. Dac trumg cho nhom nay la cac loai vai: 

- Robusta, Nicolon cua Ha Lan 

- Amoco cua Anh 

- Krafter cua Nhat. 


b. Loai vai khong det: 


Gom cac spi ngSn dirge lidn k£t khdng theo mdt hudng nha't dinh nao 
bang cac phircmg phap nhiet, hoa ch£t dinh hoac cham kim, nguoi ta goi 
loai vai dia ky thu^t nay la nhom vai co do dan ldn va sue chiu keo thap. 


Dac trimg cho nhom nay co cac loai vai: 

- Fiberlex cua Dan Mach; 

- Plyfelt cua Uc; 

- Rerrafix cua Canada; 

- Sodoca, Bidium cua Phap. 

Ngoai 2 nhom chu yeu tren con co mot nhom vai dia ky thuat khac 
la nhom dan, ngugc vdi nhom vai det, loai dan sue chiu keo theo phuong 
ngang ldn horn theo phuomg doc. 


Dai dien cho nhom nay la vai Terram RF/12 cua Anh. 


3. Churc nang cua vai dia ky thuat 
Vai dia kv thu^t ngudi ta da thdng kc dupe 6 cong dung chinh: 

a. Lam lop ngan each giua cac vat lieu khac nhau: 

Dat va cac vat lieu lam nen dudng co kha nang chiu keo kem, nhd 
co cac ldp vai dia ky thuat ngan each nen cac ldp v^t lieu rdi khong bi 
tron vao nhau va nhd kha nang chiu keo tot vai dia ky thuat khong nhung 
phan bo ung su^'t dong deu tren n6n dat ma con tiep nhatn dupe lire keo 
tuong tu nhu cdt thep trong be tong. 
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b. Gia acting nen ddt yeu: 

Lap vai dia ky thuat nay gidng nhir loai c6't lam tang kha nang chiu 
tai cua nen dat y£'u, lam nen da't dap on dinh. 


c. Lam tang loc ngUtic: 

Cho phep nuoc chay qua vai nhimg lai ngan kh6ng cho dat lot qua, 
nhir vay tranh duqc hien tuong sut lun do tao thanh 16 r6ng trong dat khi 
cac hat dat theo nuoc thoat ra ngoai, muon v^y thi d6 tham cua vai dia ky 
thuat phai cao hon do tham cua dat. 


d. Lam clitic nang dan nuoc: 

Nuoc tir trong dat theo cac lop vai dia ky thuat duqc dan chay ra 
ngoai nho vay lam tang luc chong c^t cua dat. Tfnh chat naychi co 6 loai 
vai dia ky thuat khong d6t. 


e. Su dung trong tuong chan ddt: 

Trong tuong chan d£t vai dia ky thuat duqc su dung lam cot ngu6i 
ta goi la tuong chan dat cdt m4m. 


g. Lam lop bao ve chong xoi mdn: 

De 6n dinh mai doc cac ho dao, mai doc de dap va bao ve nen dat 
dap khoi hi niroc xoi mon nguoi ta dung vai dia ky thuat thay th£ each gia 
co thong thuong bang gach da, be tong. Dung vai dia ky thuat trong truong 
hop chong xoi mon khong nhung tiet kiem hon ma con dat hi6u qua cao hon 
vi luc ma sat giua dat va vai rat lefn, do do tang kha nang chong truqt cua 
khoi dat, nang cao tuoi tho c6ng trinh va dl thi cong. 

Ngoai ra tai cac cong truong x£y dung vai dia ky thuat con duqc 
dung lam cac hang rao bao quanh, muc dfch de chan bun cat chi cho nude 
thoat ra ngoai tranh lam tac cong va bao ve moi trudng chung quanh. 

4. Tinh toan kha nang tang cucmg do cua dat sau khi gia cufrng bang vai 
dja ky thuat 

Tfnh toan chfnh xac viec sir dung vai dia ky thuat trong gia cudng 
nen da't y£u thi rat phuc tap vi phai sir dung rat nhieu cong thuc ly thuet 
ve toan hoc. 
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Broms da de xuat viec tinh toan ung suat phat sinh do hiieu qua 
mang mong. 

Theo Broms ung suat cua dat theo phuong ngang tai do sau Z trong 
truong hop nay dupe xac dinh nhu sau: 


° h = 


27tZ' 


3sin' 9 cos' 0 


(1 -2pcos 2 9 
1 + cos9 


Trong do: 

P - tai trong tac dung theo phuong thfmg dung 
0 - goc lech cua tai trong va phuong th^ng dung 
Z - chieu sau tir be mat tac dung cua tai trong den di6m tmh stoan 
p - he so Poisson cua dat 

Neu tai trong tac dung tCr tren xuong dudi hoan toan theo phuong 
thang dung, tiic la 9 = 0, day la truong hop rat ph6 bien, thi phuong trinh 
tren se la: 


( 


v* =“ 


2ttZ' v 2 




Neu p < 0,5 thi a h < 0 tuc la phat sinh ung suat keo trong dat tren 
mat phang nam ngang. Ung suat keo se dupe vai dia ky thuat tiep nhan, 
do do ta thay su can thiet phai bo trf cac 16p vai dia ky thuat trong dat. 

Tu phuong trinh tren ta thay neu tai trong P cang Ion thi urng suat 
keo cung cang lbn, dong thbi vai dia ky thuat cang dat gain diem dat tai 
trong (trubng hop Z cang nho) thi ung suat do vai tiep nhan cang ldfn. 

Do do thuc te nguoi ta da bo trf vai dia ky thuat ngay tr6n bd mat 
lop dat yeu de tang cubng kha nang chiu tai cua n6n dat. 

Dieu nay dac biet co hieu qua khi thi cong hoac lu Ien cac lop dat 
diip ngay tren mat lop dat yeu. 
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Bang 1.3. Bang thong ke ve cac ITnh virc ting dung 
va chtic nang cua vai dja ky thuat 


LTnh vi/c Cmg dung 

Choc nang 

Phan each 

Tieu 

Loc 

Gia co 

Bao ve 

- Di/dng dat san kho bai do xe 

+ 

A 

A 

HH 


- Oe cac cong trinh ng3n node 

+ 

A 

A 



- Gia co mai doc 


+ 

A 



- Tieu ngam 

A 

A 

+ 



- Loc qua dap dat 

+ 

+ 

+ 



- Khep kin ngan chan cac vung 




A 

+ 

chda chat thai 






- Ngan chan cac loai hoa chat 



+ 


+ 

- Oudng ham chong tham node 





+ 

- San van dong va cac loai san 


+ 

A 



da'u khac 




PWHI 



Ghi dn): f Chur nang chinh; 

_\ Choc nang phu; 

,*) Co the ung dung tuy loai dat. 


Being 1.4. Tong ket ve kha nang ap dung bien phap ky thuat 
cai tao nen dat cho cac loai dat khac nhau 


Cd :he cai tao 

Lam cot vai dja 
ky thuat coc 
cat mat do day 

Hon hop 
tron hay 
phut voa 


Thoat m/dc 
gieng cat, bac 
tham coc cat 

mat do thira 

Thdi giar cai tao I Phu thuoc so 

ton tai cua cot 

TUdng doi 
ng§n 

Lau dai 

Lau dai 

Oat huru :d j + 

+ 


+ 

Oat set co nguon goc 
nui lira 

+ 

+ 


+ 

Dat set co deo cao 

+ 

+ 


+ 

Oat set co deo thap 

+ 

4- 


+ 

Oat bun 

+ 

+ 

+ 

+ 

Oat cat 

+ 

+ 

+ 


Oat soi 

+ 


+ 


Trang thai cai tao cua dat 

Tudng tac giOa 
dat va cot 


Dung trong cao do he so 
rong giam 


Khong thay doi 
trang thai dat 

Thay doi trang thai dat 
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Bang 1.5. Phirang an ap dung theo loai dat can cai tao 


Phuong phap 

cai tao 

Coc cat 

Gieng cat tieu 
nude 

Bac tham 

— 

Cpc dat - Vdi - 
xi m5ng 

Loai dat 





Oat huu co 

0 

X 

X 

0 

Than bun 

0 

X 

X 

0 

Oat set do deo cao 

0 

X 

X 

X 

Dat set dp de thap 

0 

X 

X 

X 

Oat bun 

X 

X 

X 

X 

Oat cat 

V 

0 

0 

X 


Bang 1.6. Phuong an ap dung theo dang cong trinh 


Phi/dng phap cai tao 

Cpc cat 

Gieng cat 
tieu nude 

Bac tham 

Coc dat - Vdi - 
xi mSng 

Dang cong trinh 

Nen duong 

0 

0 

X 

X 

Oudng cau dan 

X 

X 

0 

X 

Bai, cang, san bay 

X 

X 

X 

X 

Nen mong cong trinh nhe 

X 

X 

0 

X 

On dinh de chan song 

X 

X 

0 

X 

Oat Ian bien song 

X 

' 

* 

0 

Mong bon be chira 

X 

X 

0 

X 

On dinh ho dao 

0 

0 

0 

t 

Chong tun CT dat ngam 

0 

0 

0 

X 


Ghi cln't : 0: Khdng nen su dung 
x: Nen sir dung 
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Chirwng II 


CONG TAC LAM KHO HO MONG, 
CAC BIEN PHAP THI CONG THONG HAM 
VA CAC GlAl PHAP CHONG THAM 


CHO TANG HAM 


I - CONG TAC LAM KHO HO MONG 


De viec thi c6ng phan ngam cua cac cong trinh dirge tuong doi 
thuan loi trong dibu kien mire nude ngdm cao can co bien phap han che 
liru lirgng nirdc th^m thau vao khu virc thi c6ng hd dao. 


Nirdc ngam chay vao hb dao gay sut Id vach ho dao, day n6i day ho 
dao, gay kho khan cho viec thi cong dac biet la thi edng ldp be tdng day. 


Tuy thuoc vao liru lirgng nude, do cao mire nude ngam, do sau cua 
ho mong, thanh phan hat va tfnh chdng th^m cua dat nen ma dinh ra bien 
phap thi'ch hgp cho viec lam kho ho mong. 

Cac bien phap pho bien de lam kho hb mong: 


1. Phuong phap bom hut nude 16 thien 

2. Phuong phap hut ngam: 

- Hut ngam bang gieng loc 

- Hut ngam bang bng kim loc 

3. Phuong phap dicn tham 


4. Phuong phap dong bang 
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1. Phuong phap borni hut nude 16 thien: 


Ngudi ta khai nhimg dudng ranh day cua chung thap hom mac nude 
ngiim cln phai ha. Nen hd mong phai lam hoi doc de nude chay dirge 
xuong ranh, ranh din nude tu vao mot ho tap trung roi dung gau hoac 
may bom de din nude ra ngoai. 

Bom nude co the lien tuc hoac theo chu ky. 


Phuong phap nay thudng duoc ap dung khi luu luong nude th&p, 
dong chay khong manh. Neu luu luong ldn va dong nude chay manh thi 
ho dao cln phai duoc bao ve va gia cudng blng cac hang cu blng g6 hay 
bang thep tuy theo d6 s6u ho mong, tfnh chat cong trinh va di6u kien dia 
chat thuy van cua dat. 


a. Cong thitc tinh luu luong cua nude can bom khoi ho dao theo phuong 
phap hut nude lo thien duoc tinh todn nhu sau: 

Q = KIA 

Q - Luu luong nude ciin bom khoi ho dao 
K - He so tham cua dat (m/) 

I - Gradien thuy lire 
A - Tiet dien ngang cua dong tham 


b. Lfti khuyet diem cua phuong phap hut nude lo thien: 

Cach hut nude 16 thien la mot phuong phap cue ky don gian ai 
cung lam duoc va rat re tien vi no khong doi hoi ky thuSt va thiet bi phCrc 
tap, nhimg co nhieu nhuoc diem, dac biet la doi vdi nhung cong trinh 
phuc tap thdi gian thi cong Hu, cu the la: 


- Neu phai lam hang cir bao ve thi phuong phap nay td'n kem rat 
nhieu vat lieu va nhan luc nen trong da so trudng hop gia thanh cao. 

- Mach nude vln co th^ ro qua khe hd cua cac hang cu bao v6 va d 
day hd mong lam trd ngai viec thi cong co gidi lam dat. 

- Do chic cua dat d day hd mong bi giam yeu vi do bi dong chay 
cua nude xoi mon. 
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- Neu mach nude manh chay tham qua day h6 mong se cuon theo 
dal da a do len lam tang kh6i lupng dat phai dao va nguy hiem hon la lam 
yen nen mong cac cong trinh lan can ho mong, gay lun nut. 


2. Ha mire nude ngam bang gieng loc: 

Ngudi ta khoan mot loat gieng loc chung quanh ho dao va dat cac 
may bom hut nude. Muc nude ng£m a day ho dao dupe ha thap cue bo, 
thap hon day ho mong khoang 0,5m den 1,0m nhu vdy viec thi cong day 
ho mong se kho rao. 

Phuong phap nay co hieu 
qua cao khi dat nen la dat cat tu 


hat nho den hat tho co he so 
lham trong khoang gidi han tu 
1.0m den lOOm/ngay dem, khi 
he so tham cua nen dat nho hon 
I .Om/ngay dem thi khoi luqng 
nude hut dupe se qua nho va ap 
dung phuong phap nay de thi 
cong cung se phuc tap va kho 
khan va vi vay no trd nen khong 
kinh te. 

Nhuoc diem cua phuong 
phap nay la co the’ gay lun cho 
cac cong trinh thuoc vung chung 
quanh gieng loc, do do khi ap 
dung phuong phap nay can phai 
tinh toan chinh xac khoang each 
cac gieng, so lupng gieng, luu 
luong nude bom, thdi gian bom 
de sao cho su anh hudng cua 
viec hut nude ngam tac dong 
den khu vuc chung quanh la it 
nhat. Vd nguyen t4c thi nguyen 




— 
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Hitih 2.24. Gieng loc co nuiy bomi hut salt 

a' r,' X rS 

1. Ong boo; 2. Ong gieng; 3. Ong berm; 

4. Lojy clay thep; 5. Lif&i loc; 6. Ley? cat loc 
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ly tfnh toan d6 lun cua dat nen trong trubng hop nay cung tuong tu nhir 
tmh toan mure do co ke't cua gieng cat thoat nude thang dung. 

Mot nhuoc diem ntfa cua phuong phap ha nude ngdm bang gidng 
loc la ton nhieu cong trong viec thi cong cac gieng loc nhat la nhung 
gieng co dirdng kinh lorn, vide lap rap he thong loc va lap rap may bom 
cung nhu he thong ong hut b dubi sau kha phurc tap, may bom lai rat nhay 
cam khi nude co lan cat vi the neu hd thong loc khong dam bao rat dd 
lam hir hong may bom. 


Thudng thi giong loc kh6ng thu hoi duoc nen chi ap dung a nhung 
noi luu luong nude ldn, thdi gian su dung lau nhimg khong lien tuc va 
mar bang thi cong tirong ddi rong rai 


3. Ha nude ngam bang ong kim loc: 

Day la phirong phap hut nong chidu sau ha nude ngam khong ldn 
khoang 4 den 5 m. He thong ong kim loc bao g6m nhung hang ong loc 
dubng kfnh nho bang kim loai duoc cam sau xuong dat. hd thong dng nay 
diroc noi lien vao mot ong gop hay con goi la ong tich thuy, ong nay 
duoc noi voi may bom. 

Tram bom g6m co may bom nude ly tarn lam viec dong thbi voi 
may bom chan khong. Nguyen ly hoat dong cua ong kim loc tuong tu 
nhu gieng loc song viec tri^n khai va thu h6i nhanh do he thdng ong kim 
loc tu ha xuong ndn dat bang nude cao ap ma khong can khoan. 

Cac kim loc hoat dong theo mot he thdng nhat nen hieu qua cao, 
ong kim loc co the dat day nen co th^ tao thanh mot vanh dai chan nude 
ngam chay vao ho mong. Hd thdng ong kim loc ap dung khi hd dao c4n 
ngan nude lidn tuc nhung luu luong nho. 

Ha nude ngdm bang he thdng ong kim loc khi hd mong sau thi phai 
chia lam nhilu cap, mdi cap bo tri mdt hd thdng rieng bidt. 

Nhung cong trinh ap dung bien phap ha nude ngam bang dng kim 
loc giu duoc cdu true nguydn dang cua ndn dat va thdi gian thi edng 
nhanh nhung cung co nhuoc diem tuong tu nhu phuong phap gidng loc la 
neu luu luong nude hut nhidu va lien tuc trong mot thdi gian dai thi co thd 
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gay lun cho cac cong trinh lan can. Vi the doi khi de giam lun cho cac 
cong trinh ben canh ngudi ta da ket hap phirang phap ha muc nude ng^m 
bang ong kim loc va phirofng phap bam nirdc 16 thi6n, luc do muc nude 
ngam phfa ngoai ho mong khong can ha nhidu. 

Tuy vay de han che lun doi vdi cac c6ng trinh ben canh do anh 
huang cua viec ha muc nude ngam b4ng ong kim loc cac chuyen gia da 
dua ra Idi khuyen la thdi gian hut nude phai la toi thidu. 

Viec hoat dong cua he thdng ong kim loc chi cham dut khi da han 
day tang hiim va da hoan thanh viec chong tham cho tudng ham. Luc nay 
toan bo he thdng ong kim loc se duac thu hdi de tai su dung. 


a. Tilth todn hat hr ong nude trong he thong oiig kim loc: 

Cong thuc ttnh toan ap dung cho so dd hinh vong khep km: 

1.36(2H - S)SK 


Q = 


(m /sec) 


lgR-lsJ— 
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Cong thuc ap dung cho so do bo tri theo dudng: 

(H : - h 2 )lK 


Q = 


R 


(m 3 /sec) 


Trong do: 

Q - Luu luang nude trong he thdng ong lim loc tinh theo mVsec. 
Ngudi ta can cu vao Q de tinh toan va chon cong sudt may bam cho he 
thdng; 

H - Do day cua lap nude ng^m tinh tu mui ong kim loc trd 16n (m); 

S - Cao trinh cua muc nude ngam muon ha xuong (m); 
h - Do day cua ldp nude ngfim con lai (m): 

H = S +h 

K - he so tham cua dat (m/ngay dem); 

R - Ban kinh hoat d6ng cua kim loc (m) Theo Cusakin thi ban kinh 
hoat dong cua kim loc duac xac dinh theo cong thde: 
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R = 575 SHK 


F - Dien tfch vung anh hucmg cua he thong kim loc (nr); 
/ - Chi^u dai cua dircmg chu6i kim loc (m). 




Hinh 1.26. Cdcli ho tri he thang on\> kim loc 
I . Car on# kim loc; 2. ony, rich tlnty; 3. May horn; 4 Van dong md 
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Hinh 1.27. Doan on g thorn cua oni> kim loc hut ndn\> 

a. Mat cat toon ho; h. So do hoot dong cua van khi ha ong; 
c. So do hoot dong cua van khi hut mfdc ngdm 
l .Lirailoc; 2. Cuon day; 3. Ong ngoai; 4. Ong trong 
5 L6 6 phan duai ong ihu; 6. Mui ong; 7. Van bi 
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b. Lfu diem ciia phuong phap ha miic nude ngdm bang he thong dug kun 

loc: 

- Khi dao h 6 sau cac hat dat nho khdng bi nude cud'n di vi cau tao 
cac man liroi loc a dau ong kim loc chi cho phep khi va nir6c lot vao 

trong ong. 



Hinh 1.28. Cdch botri hai king dug kim lor 
I Ong n'ch thuy tSng thu nha't; 2. Tram bom; 3 Ong tfch thuy tang thu har, 
4. Mire nude ngiim binh thudng; 5. Dufrng ha mire nude khi hut ting thur hai; 
6. Dudng ha mire nude khi hut tang thd nhat 
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- Do cue hot khf trong nen dat hi hut cung nirac nen do r6ng 
trong dat giam di va do vay kha nang chiu lire cua n6n dat ho mong diroc 
l; m l; ciroim. 

- Ta luy cua ho dao co thd lam doc lion binli thiremg nen khoi lirong 
dat thi cong co the giam. 

- Tlioi gian tlii cong va gia thanh trong nhicu trircmg hop cung giam 
so voi plurong phap hut niroc 16 thicn. 


- Dam bao cho cac cong trinh Ian can it bi liin. 
a) b) 



Hinh 1.29. On\> kim lot hut win 

a ( hi kirn Inc hut shut; h) So do hoot (long 

I Ong ngoai; 2 Ong irong: V Mieng phun I. Mav bofm; 2. Ong dan ru/dv 

4 Kh«'*|> noi. S Dug loc Hong .V Phan loc; 4, Phan than bug 

0 Ong loc ngoai; 7 Van hi > Mang; 6. Be chua nude 

Nhu tren da noi doi voi ho mong sau co the dat nhicu tang ong kim 
loc, tuy nliien khi dat vai tang ong kim loc thi khoi luong cong tac dat se 
tang ion rat nhicu vi phiii lam thanh nhicu dirong co de dat ong, dat may 
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va phuc vu thi cong, mat khac cac tang ong kim loc nay se rat trd ngai 
cho viec thi cdng mong vi the neu can phai ha nude ngam xudng tdi 15m 
thi phircmg phap dat nhieu tang ong kim loc noi chung cung kh6ng ap 
dung dugc. Mudn ha nude ngam trong trudng hgp nay can phai co nhfrng 
thiet bi dac biet nhir ong kim loc co mieng phun hoac cac loai gieng loc 
co may bom hut sau. 


4. Ha nude ngam bang phuong phap dien tham: 


Trudng hop gap nhidu dat thit no nude, dat hat bui hoac a set thi 
phirong phap ha nirdc bang ong kim loc th6ng thirbng se kh6ng co hieu 
qua do liru luong nude tap trung v6 ong kim loc khdng ldn trong khi nude 
van tham nhap vao day hd dao. Vi vay muon lam khd ho mong cac loai 
dat thit chua nude ngam co he s 6 tham tu 1,0 den 0,01m/ngay dem (tuc la 
vao khoang 10' 3 den 10' 5 cm/sec) thi phai ap dung phuong phap dien tha'm. 

Phirong phap nay dua tren nguy6n ly la dudi tac ddng cua dong dien 
mdt chidu di qua mdt vat a"m (d day la dat) thi nude se chuyen dich va 
phfa am cue. 


Dua tren nguyen Iy do ngudi ta trang bi th6m cho he thong ong kim 
loc thong thudng mdt ddng co may phat dien mdt chidu co dien the 
50volt. Dau cac ong kim loc cung vdi ong tich thuy vao cue am cua 
ngudn dien mdt chidu tuc la vao catdt. Song song vdi hang dng kim loc va 
each no khoang 0,8m vd phfa hd mong ngudi ta cam nhung coc thep 
(thudng la cac ong thep co dudng kinh khoang 30 den 40mm) cac hang 
coc thep nay co chidu dai gan bang dng kim loc va so le vdi cac hang 
ong cac coc dugc lien ket vdi nnau bang thanh thep tron dudng kfnh 
12 mm va dau vao cue duong (a-no't) cua ddng dien mdt chieu. 

Dudi tac dung cua ddng dien nude se di chuyen ve phfa cac ong 
kim loc. 


Nang lugng dien tieu ton de hut lm 3 nude trong hd mong khoang 2 
den 10 kW gid. 

Thi cong bang phuong phap dien tham thi nude tir hd mong se chay 
ddn ra chung quanh, mat khac cac thanh dien cue se ngan can khong cho 
nude tu cac phfa ben ngoai chay vao hd mong. 
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Uu diem cua phifcmg phdp dien tham: 

Bien phap dien tham de ha nude ngam cung co uu di£m tuong tu 
nhir phuong phap ha nude ngam bang ong kim loc tdc la lam thoat nude 
trong cac Id rdng cua nen dat va lam tang cudng dd cua dat do do lam 
tang kha nang on dinh cua thanh ho dao. 

Tlieo Casagrande he so dien tham cua cat min, cat bui va set duoc 
lay bang K = 0.5x lOcm/s. 



5. Phuung phap dong bang nhan tao: 

Day la mot phuong phap thi cong hien dai, tien tien thudng chi su 
dung trong mot so' trudng hop dac biet kho khan ma cac bien phap thi 
edng thong thudng khong thuc hien duoc, biing each lam lanh dat ndn 
xuong dudi 0°C nhu vay ngudi ta co the tao ra mdt bde tuong ch^n bang 
khoi bang co cudng do cao trong nen dat bao hoa nude, chieu day cua 
tuong bang nay tuy theo yeu can co the’ d6 dang thay doi bang each tang 
aiam cac tru lam lanh. 

CT 

a . Cong nghe thi cong: 

Dong bang nhan tao duoc thi cong bang each dua cac ong thu nhiet 
hay con goi la tru lam lanh, dudng kinh tu 100 den 200mm theo chieu 
thane dung xuyen xuong do sau thiet ke. 
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Khoang each giura cac ong thu nhiet thirong vao khoang tir 1,0 den 
2,5m tuy theo loai dat, nhiet do cua dat, nhiet do khong khf va toe do lam 
ianh yeu c^u. 




Qua trinh lam Ianh se tao ra hire tirbng hang dirge xac dinh be da\ 
theo cong thue : 

d = m n/t 

d - Be day bin tirong bang; 

T - Tlioi gian thu nhiet; 

m - He so dirge xac dinh theo ly thuyet truyen nhiet. phu tluioe vao 
rat nhidu yeu to nhir loai dat, nhiet do,... 
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Thong thudng trong thirc te ngudi ta thudng tfnh toan vdi chieu day 
cua itrong bang la tir 2.5 den 3.0m 

b. Pham vi ting dung cua phuong phap dong bang nhdn tao: 

Thudng phuong phap nay duoc su dung trong cac trirbng hop sau: 

- Khi do sau ho dao Ion qua 20m vuot qua gidi han cua coc cir. 

- Khi kho thi cong coc cu xuyen qua cac lop dat bao hoa nude 

- Kin vice ha nude ngAm bAng cac giai phap thong thudng qua dAt. 

- Khi ioc do dong chay cua nude ngAm qua Ion vuot qua 
200m/ngay dem 


II - CAC BIEN PHAP TH! CONG TUCNG HAM: 


Tliuc ra cong nghe thi edng phan ngAm bao gdm phAn thi cong coc 
va phan thi cong luang nhimg vi phAn II cua cuon sach nay da danh rieng 
cho coc va thi cong coc cac ioai nen de khoi lap lai trong chuong nay 
chung tdi chi ti inh bay cac bi^n phap thi cong lifting hAm. 

Vice thi cong tang hAm ludn di doi vdi viec thi cong dat vi tAng hAm 
iiam tlirdi dat. co rat nhi^u giai phap thi cong tAng ham nhirng phd bien 
hon ca la cac bien phap thi cong sau day 


l. Phuong phap dao dat triroc roi thi cong nha tu dudi len: 

Day la phuong phap cd didn va rat phd bien duoc ap dung khi chidu 
sau hd dao khomi Ido 

Tlieo phuong phap nay thi toan bo hd dao duoc dao den do sau dat 
mong, cd the dung thii edng hay co gidi tuy thuoc vao do sAu hd dao, tinh 
hinh dia chAt thuy van, khoi luong dat can dao, kha nang cung cAp may 
moc thiet bi va nhan lire cua don vi thi edng. Sau khi dao xong ngudi ta 
tien hanh lam nha theo trtnh tu thong thudng tir dudi len tren. 

Thi cong theo phuong phap nay thudng gay ra mAt on dinh thanh 
ho dao. 


Hien tuong mat on dinh thanh hd dao la do trang thai cAn bAng cua 
nen dAt bj pha vd. Khi dat nen dn dinh tai mot diem trong long dAt ton tai 
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cac gia trj ung suat theo 3 phuong x, y, z. Khi dao dat thanh phan ung 
suat b thanh ho dao theo phuong ngang bi triet tieu, do vay m&t di sir cfin 
b&ng ban dau va ltic nay xuat hien cac mat trupt day dat vao phfa trong ho 
dao. Neu canh ho dao con co cac tai trong khac ching han nhir cac cong 
trinh co san hoac thiet bi may moc thi cong thi gia tri dich chuyen nay se 
tang len. 

Neu ho dao diroc bao ve b^ng tubng cir dat se tac dung len tirbng cir 
mot ap lire, dudi tac dung cua ap lire nay tubng cir se bi dich chuyen, gia 
tri dich chuydn ngang cua tudng cir phu thuoc va nhieu yeu \6 va quan trong 
nha't la chieu sau ciia ho dao, do cirng cua tuong cir, chat lirong dat n6n, 
thoi gian dao dat trong ho, each bo tri" va thoi gian lap dat he chong dd. 



Hinh 1.32. Ttfdli # chan sir clung coc he tong cot (hep vein gd vet thanh giiing 


Chuyfi’n vj ngang cua tubng cir gay ra hien tuong lun sut viing da"t 
chung quanh h6" dao, vi vay viec sir dung tuong cir de bao ve ho' dao c^n 
phai dupe tfnh toan va thiet ke dfiy dii. Noi dung chfnh trong viec tfnh 
toan va thiet ke tubng cir la xac dinh do on djnh cua tubng cir, thuc chat 
la phai xac dinh chieu dai cua cac tarn cir. chieu sau cua cir ngam trong 
dat, do cirng cua cir va tfnh toan cac thiet bi chong hoac neo. 

Ngubi ta cung co the thay the tubng cir bang cac coc be tong hoac 
coc thep dong thua sau do ghep van hoac phun vua be tong giCra 2 coc de 
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giu dat, dung coc khoan nhoi khoan lien nhau tao thanh vach de 6n dinh 
thanh ho dao. 



Hinh 1.33 I n 'dng chan sir dung coc thep va van go hoac ram he tong din sdn 


a. Lfu khuyet diem cua phuong phap : 
- Uu diem: 

+ Tlii cong don gian 
+ Do clu'nh xac cao 


+ Giai phap kien true va ket ca'u khong phbc tap vl viec xay dung 
phan ngam cung tuong tu nhu phan n6i cua nha 

+ Xu ly chong tham va l&p dat mang luefi ky thuatt d6 dang. 

+ Lam kho ho mong de thi cong cung khong co gi phuc tap. 

- Nlurpc diem: 


+ Khi chi6u sau ho mong lcm dac biet neu lop dat b6 mat yeu thi rat 


kho khan trong thi cong. 


+ Neu khong dung tubng cu thi yeu cau mat b&ng phai rat lorn mbi 
du de mo rong ta luy cho ho dao, mat khac xet v6 thefi gian thi cong cung 
bat ioi vi thi cong thudng keo dai bi anh huong nhidu bod cac yeu to thbi tiet. 
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+ Nhucfc diem quan trong nhat cua phirang phap nay la rat dd gay 
lun nut, nguy hiem cho cac cong trinh lan can, nhat la trong thanh pho 
doi vdi cac cong trinh xay chen. 


b. Pham vi if tig dung cua phifong phap: 

Ngirdi ta da tong ket viec thi cong phan ngiim theo phircfng phap c6 
die'n tire la dao dat trude roi thi cong tCr dudi len va da rut ra ket luan la: 

+ Dao dat theo d6 d6c ttr nhien chi nen ap dung khi ho dao khong 
sau, vdi dat dinn (dat co goc ma sat trong Ion), co mat bang thi cong 


rong rai. 


+ Dung can cu khong chong hoac neo: 

- Sir dung mot dot van cir, khi ho dao nong va van cir du dai 

- Sir dung nhieu dot, khi ho dao sau van cir khong du dai, cong trinh 
co yen criu ma rong ben tren de’ di thi cong hoac thi cong dao dat thu cong. 



Hinh 1.34. Thi cong ha i if hang may tliuy life 


+ Van cir co chong hoac neo: Truong hop vach dat thang dung va 
ap !uc dat vao tudng cir Idn. 

- Dung chong trong truemg hop he chong ft anh hubng den viec thi 
cong phan ngam. 


- Dung neo trong trudng hop chieu sau ho mong ldn, tuong cir de 
nuii on dinh va yeu cau thu cong doi hoi phai co mdt mat bang thoang ft 
hi can trb. 
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Hinh 1.36. Tiffing chan va he chong frnng ho da 




2. Phuong phap thi cong tuong ham nha lam tuong chan dat: 

Day la mot cong nghe thi cong tuong trong dat. 

Tnrdc khi thi cong dao dat ngubi ta tien hanh thi cong ph£n tuong 
bao cua tang ham truoc, sau do moi dao dat trong long tirong bao nay den 
day cua tang ham. 

Truong hop mong cua cong trinh la coc khoan nhoi thi ngubi ta 
cung tien hanh thi cOng coc khoan nh6i dong thbi voi thi cong tirong bao. 

Phuong phap nay khong doi hoi phai co tirong chan hay cac hang cu 
de giu vach ho dao, tuy nhien dieu kien de ap dung phuong phap nay la 
cong trinh phai thiet ke de tufrng bao tang ham chiu dupe tai trong ap lire 
dat va phai ap dung cong nghe thi cong coc barrette. 

Ve cong nghe thi cong coc barrette xin xem chuong IV phan II cua 
cuon sach nay. 

Vi lire tac dung cua da't len tuong bao rat ldn nen dd on dinh cho 
tuong bao ngubi ta thubng ap dung cac giai phap sau day: 

- Dung he dam va cot chong vang giua cac tuong doi dien he diim 
nay thubng lam bang thep hinh gom cac xa ngang, dam vang va cot 
chong. ap lire dat truyen len tuong, tubng truyen len dam vang. Cpt co 
nhiem vu giu cho dam vang On dinh. 

Phuong phap nay don gian, ton vat lieu lam dam, xa ngang, cot 
chong tuy nhien sau khi sir dung ta co the thu hoi de tai sir dung 100%. 
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Nhtroc diem cua phtrong phap nay la chiem khong gian trong ho 
duo, dac biet la khi chidu ngang cong trinh ion thi he chong vang trd nen 
rat phirc tap anh hudng ldn den thi cong. 

- Dung neo giCr tirdng: Phurong phap nay ap dung doi vdi cong trinh 
co mat bang ldn, ho mong sau va yeu cau thi cong can mot khong gian 
long rai trong ho dao. Neo co the ngay tren mat dat hoac neo ngam, co 
the mot hoac nhi6u ldp neo. Khi dao dat den dau ngirdi ta khoan qua 
ttrong de chon neo sau vao long dat, khi neo chac ngudi ta dung kfch de 
keo cang cac soi cap neo va co dinh neo vao tirdng (hmh 1-38) 



Van chan cao su 


Ong bom vQa 


Than ong tao neo 



6ng din nude hodc kht 


Cua phun vQa 


Mot doan ong tao neo va van chdn 


Vtia xi mdng 


Bau neo 


6ng tao neo 



Clt ngang qua bau neo 



Cat doc neo 


Hinh L38. Thiet hi thi cong neo hang cong nghe horn phut Vila xi ntang 
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VtVi phuong phap nay tuong dupe giu bang cac cap neo trng lire 
trircVc nen hau nhu 6n dinh hoan toan, bau neo va ong tao neo dirpc bao 
hoc hoi mot lop vira be tong bao ve nen sir dung dirpc lau dai 

Ca 2 trurong hop neo va chong dPu thi cong song song voi dao dat, 
dao den dau dat neo va dung chong den do. Voi each lam nhur vay tuong 
bao ham nhu khong chuyen vi, ap luc dat tac dung len tuong la ap lire tmh. 


3. Phuong phap thi cong tir tren xuong: 

Oe khac phuc tinh trang thi cong cong trinh bi keo dai nguoi ta da 
dua ra phuomg phap thi cong vira lam tang ham theo each lam tir tren 
xuong vira d6ng thori phai lam phan than nha tir duoi len, lay mat dat lam 
moc khoi hanh vira di len tren. vira tien xuong duoi do la ban chat ciia 
phtrong phap top - down 


Trinh tu thi cong nhu sau 


- Birai I : Thi cong tuong trong dat va coc khoan nhoi truoc. nhu 
trong phuong phap thi cong tudfng nha lam tuong chan dat 

- Bum 2: Do be tong san tret ngay tren mat dat tu nhien. san tAng 
tret duoc ty len tuong trong dat va cot tang ham 

Nguoi ta loi dung 16 c£u thang may, cAu thang bp, gieng troi de lam 
cira dao dat va van chuyen dat len, d6ng thori de thong gio chieu sang cho 
viec dao dat va thi cong cac tAng duoi. 

Khi be tong dat cuong dp yeu cAu nguoi ta tien hanh dao dat qua 
cac 16 san cho den c6t cua san tAng -1, dung lai de dat cPt thep, do be tong. 


D6ng thoi vdi viec thi cong cac tang hAm nguoi ta tien hanh thi 
cong phan than tir dudi len. 

Khi thi cong den san tang dudi ciing ngiroi ta tien hanh d6 be tong 
day tang ham lien voi dau coc khoan nh6i. Do cung la phAn ban mong 
cua nha, ban nay lam nhipm vu chong thAm va chiu luc dAy noi Archimet. 

+ Uu diem ciia phuong phap thi cong tir tren xuPng: 

- Tien dp thi cong nhanh do tiPn hanh song song phan than va 
phan ngam. 
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- Chong vach dat dirge giai quyet triei de vi tirdng trong dal va cac 
he ket cau cong irinh co do b6n va 6n dinh cao, khdng phai chi phi cho 
cac he thong chong phu. 

- Khong ton he thong giao chong, cop pha cho kdt ca'u dam san tang 
ham vi san thi cong ngay tren mat dat. 

+ Nhiroc didm: 


- Ket cau cot tang hdm phire tap 

- Khi thi cong rat kho khan trong lien ket giCra dam san vdi cot 
tirdng b tang ham. 

- Thi cong dao dat trong khong gian km trong tang ham rat chat 
choi va kho co giai hoa. 


- Dieu kien thi cong trong ham kin anh hirdng nhieu den sure khoe 
va nang suat ciia cong nh^n va doi hoi nhat thiet phai co he thong thong 
gio va chieu sang nhan tao dam bao. 


Ill, CAC GIAI PHAP CHONG TH<AM CHO TANG HAM 

Doi voi cac cong trinh ngam noi chung hoac cac t^ng ham noi rieng 
ciia nha cao tang dirge x&y dimg bimg be tong cot thep hay bimg gach thi 
viec chong tham chong ro ri cho tuong cua c6ng trinh la mot viec lam vo 
cung quan trong. 

Chong tham cho cong trinh tire la phai thuc hien cong viec sao cho 
trong qua trinh sir dung dam bao cong trinh khong bj tham nude, khong 
bi am uoi tirong, khong bj moc, khong bi siii bong vua trat....viec chong 
tham ton rat nhieu thoi gian, cong sire va tien ciia. 

Nlur dii trinh bay a chirong tren tang ham co nhieu each thi 
cong,irng vdi cac bien phap thi cong do cong nghe chong tham cho phan 
ngam cung co nhieu phuong phap khac nhau: 

1. C hong tham cho tang ham thi cong tir dirdi len theo phuong phap 
cd ilien: 

Day la phuong phap dao dat trude rdi thi cong tir dirdi len, doi vdi 
nhfrng cong trinh loai nay viec thi cong chong tham tirong doi d £ dang vi 
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ta co the chong th<fm cho ca 2 mat tubng, dieu kien va mat b&ng thi cong 
cung thuan lqi, mat khac cac vat lieu chdng th&'m cho loai nay cung 
nhieu, da dang va chat lirqng tot. 


Cac loai vat lieu chong tham cho dang cong trinh nay bao g6m: 

+ SIKA TOP-141: dung lam phu gia chong tha'm cho be boi, cho cac 
cong trinh dirbi nirbc ngfim nhir tang ham nha, be chba, tram loc nirbc. 


Cach sir dung nhu sau: Cho dung dich chong tham tuf bi-tum cung 
voi xi mang va phu gia tron deu, de khoang 10 phut sau la co the dung duoc. 

Phai lam sach turcmg roi dung ban chai hoac ch6i lan quet len tirbfng 
ft nha't la 2 lop, m6i lop each nhau 6 gio.Phai tranh n^ng mita va gio. 


Ne'u nhiet d6 ngoai trcri > 20°C va do am < 60% thi sau ft nhat m6t 
tuan cong trinh co the sir dung dirqc. 

Khi nhiet do ngoai trcri < 15°C va do aim kh6ng khf len den 90% thi 
phai sau 15 ngay. 

Phai thi c6ng nhanh, thcri gian thi cong m6i l^n tron dung dich 
khong dirqc keo dai qua m6t gib va trong qua trinh thi cbng nhiet do th^p 
nhat phai > 5°C. 


+ SIKA - 110HD dirge dung de chong tham cho tubng tiing hdm 
chong ro ri va cac ket c^u co tiep xuc voi muoi. 

Thanh phfin gom co: 


Xi mang + than silic 

trong lirqng rieng 2,1 kg/dm 3 

Cirbng do chiu nen sau 28 ngay dat 50-60N/mm 2 

Cubng d6 chiu ubn 8-lON/mm 2 

Do dfnh bam vao be tong 2-3N/mm 2 

Nhiet do khf trbi khi thi cong phai dat toi thieu la 5°C. 

Loai nay thi cong va sira chira dt dang, chiu dirqc bang gia. Cach 
lam nhir sau: 

Dung bay phet mong hoac dung may phun phun 2 ldrp, mbi lap co 
chieu day tir 1,5 den 2,5mm. 
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Cung nlur SIKA FOP-141 sau khi phun hoac trat phai bao ve de 
tranh mira nang. gib luyet 

Luang chi phf vat lieu can thiet cho lm 2 cong trinh: 

- Ket cau dubi muc nude ngam < lm can tir 4 den 6 kg; 

- Ket cau duai muc nuac ngam >lm can tir 6 den 8 kg; 

- Ket cau tren muc nude ngam co yen cau chd'ng am cao can tu 3 
dcii 4 kg. 

+ I GO L AT EX& SIKA FONDATION B: 


Day la loai vat lieu chong tham cho tang ham x&y biing gach thudng 
hoac gach be tong. IGOLATEX che tao tu bitum ket hap vdi cac loai sai 
tdng hap tao thanh mot dung dich ben vung chiu duac lanh va cac tap 
chat hoa hoc nhu acid loang, nuac thai, cung nhu cac chat co c6n. Tuy 
nhien loai nay edn trunh khong cho tiep xuc vdi hydrocarbon. 


Chieu day lap bao ve tu 3 den 4mm duoc quet lam 2 lop each nhau 

5 ngiiy. 


Trong 24 gid dau vfra khong duoc tiep xiic vdi nude hoac suang mil, 
vi the de; cho viJa nhanh kho ngudi ta co the; dung quat dien SIKA FON¬ 
DATION B thi cong cung tuang tu, loai nay da duqc dong thanh bao 25 

kg. 0 cong trudng mdi bao duqc tron deu vdi 5 lit nude. 


Thai gian dong ket ciia loai viJa nay tuang doi nhanh: 


Neii t > 30°C vua se kho sau 5 gid 30 phut; 

Neu t khoang 20°C vua se kho sau 2 ngiiy; 
ncu t khoang 5°C vua se kho sau 7 ngiiy. 

Sau khi vua kho co the tien hanh lap dat ngay. Loai vua nay khong 
doc hai vii de thi cong. 


2. Chong tham cho tudng trong dat 

Khi xay dung cac cong trinh ng^m theo cong nghe thi cong tudng 
trong dat thi van de chong tham co y nghTa song con. 
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De lam lap ngan each cho tudng thudng ngudi ta sir dung be tong 
phun hoac vat lieu dupe che tao tu bitum, tuy nhien theo kinh nghiem da 
due ket thi each tot nhat va tin cay nhat doi vdi tirdng trong dat de ngan 
each nude la tao ra mot lop dat sau tudng dupe keo hoa b5ng vira set 
sieu min. 

Sir tac dong tirong h6 cua cac hat set lo lung trong nude voi cac hat 
dat se phat sinh su lien ket ve mat hoa ly, vua set tham vao trong 16 r6ng 
va khe nut cua dat tao nen mot mang keo day tu 2 den 5mm. Trong qua 
trinh xam nhap cua vua vao dat tdc do chuyein dong cua vua giam dan va 
den mot do sau nao do thi ngirng hSn khi vua 6 trang thai tTnh se tao nen 
trong 16 rdng cua t m6t ca'u true mdi la keo con o tren mat dat m6t 
mang set. Su tac dong tuang h6 nay dupe goi la keo hoa. 

Chieu day cua lop dat dupe keo hoa phu thude vao chieu sau h6 
dao, cac dac tinh co ly cua dat va do keo min cua vua. 

Tin" du nhu d d6 s&u 3m tir mat tren cua vua trong ho dao khong co 
nuoc ngAm chieu day lop keo hoa trong cuoi soi dat den 1,5m con 6 trong 
cat thi chi khoang 8cm. 

He so tham cua cu6i soi K s = 10’ 1 cm/sec, sau khi xir ly keo hoa hf 
s6' tham giam xud'ng den 3,24 x 10' 6 cm/s co nghTa la lop cuoi soi nay coi 
nhu khong tham nuoc. 

Tmh chat cua dat va set sau khi da dupe keo hoa phu thu6c trude 
tien vao tinh chat keo min cua vat lieu. 

Doi vdi vua keo min co chat lupng cao cac hat set se khuyech tan 
ep chat vao nhau va giura chung tao nen su lien k6't keo ben va hoan toan 
khong co nude tu do. Cac 16 r6ng cau dat se dupe lap day bang keo cua 
vua set va thuc te la da tao nen mot lop chdng tham rat tot tu dat dupe 
keo hoa. 

Theo nghien cuu cua cac nha khoa hoc Nga thi vife keo hoa lop dat 
sau tudng tai nhieu c6ng trinh cho ket qua rat kha quan: Ngudi ta dung 
bentonite loai y =l,lg/cm 3 de thi cong tudng trong dat d ngoai 6 Mockba, 
sau do lay nuUi dat da dupe keo hoa de kiem tra. m^u lay d d6 sau tu 6,5 
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den 6,7m lop keo hoa day 9cm. Dat cat bui co d = 0,005 mm chiem 45% 
con lai la cat hat trung. L6p mang set tao thanh tren be mat dat ho dao la 
tu 3 den 4mm. 


He so chong tham cua mang set dat den 2 x 10' 9 cm/s. Ro rang la 
voi ket qua tren thi lop dat keo hoa va mang set nay hoan toan dam bao 
chdng tham cho tucmg trong dat va thuc te kiem tra thay rang tucmg 
khong bi tham. 

De tan dung toi da kha nang cua set chong tham nham tang hieu 
qua cua phuong phap ngucri ta da ap dung cac each sau day: 

a. Giai phap va khf : Giai phap nay chu yeu la lam khuyech tan toi 
da vCra set min thanh cac hat nho nhat lam cho chung co kha nang chong 
tham cao, nang cao do keo hoa va lam sach vira khoi cac tap ch^t. 

b. Giai phap clung sieu dm: Thuc chat la tac dong vao vda set min 
cac giao dong dan h6i de tao ra cac bot khf nho. Cac hot nay se tao ra cac 
ap luc Ion trong qua trinh keo hoa nhQm tang cirong do cua cac qua trinh 
ly boa va tao nen cac cau true 6n dinh l6i da. 


c. Giai phap hoa hoc: Dua vao dung dicli mot so nhom hoa chat sau: 

- Nhom hoa cha't tao mang (chat dien phan ki^m); 

- Nhom hoa chat on dinh (cac hoa chat hoat tfnh be mat, cac loai 
keo bao ve va ngan nuoc...). 

Cac hoa chat nay hap thu len be mat cua cac hat set, tao nen chung 
quanh chung mot mang chdn co hoc ngan each sir xam thuc cua cac hat set. 

Tuong trong dat thuerng la tuerng cua cac tang ham, v] vay ngoai 
viec tao lop ngan nuoc phia ngoai tucmg bring lop set keo boa chat lupng 
cao ngubi ta con phai xu ly phfa trong tuong bang cac loai vua chong 
tham thong thuong 


3. Chong tham cho tutmg trong dat duuc xay dung bang cac tarn cau 
kien lap ghep: 

Cong nghe thi cong tucmg trong dfit co the: la be tong d6 toan khoi 
ma cung co the lap ghep bang cac tarn panen due sdn. 
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Loai tuemg bp ghep nay khi thi cong cung van phai trai qua cac giai 
doan dao hao, dung bentonite d6 giur thanh ho dao sau do cac tam panen 
dime dua xuong hao bp ghep lai vai nhau. 

Viec chong tham cho loai tuemg nay phai giai quyet 2 van d£: 

- Chong tham cho cac tam panen 

- Chong tham cho cac mbc noi 

a. Chong tham cho cac tam panen: 

Van d6 nay hien nay kh6ng co gi kho khan do ban than tirng cau 
kien da co kha nang chong tham cao vi chung dime san xuat tai cac nha 
may theo mot quy trinh hien dai, hon nua nguoi ta co the su dung vat lieu 
chat limng cao va cac lap san lot chong tham dac biet 

b. Chong tham cho cac moi not: 

Day la mot van dc phii'c tap va dac bict quan trong vi the viec 
nghien ciru cac giai phap hap ly la mot cong viec rat duac quan tam. 

Bien phap thubfng dung la loan khoi hoa cac moi noi bang mot loai 
vua h6n hap cham dong ket, yeu cau cua loai vua nay la phai a trang thai 
long trong vong tu 1 den 2 ngay, tinh chong tham va d6 bdn cua vCra da 
dong ciing khong duac nho han dat quanh tuang hoac dat ma tiremg tira 
len. Ngoai ra vtra n^m trong khe giura hao va tuemg sau khi dong ciing co 
do ben khong qua Ion gay kho khan cho viec lam sach mat cac can kien 
Ifip ghep sau khi da dao dat d i xay dung tang ham. 

Viec noi cac panen va bp day khoang trong gitfa chung vai nhau, 
giira chung va vach hao tang vua h6n hop co the duac thuc hien bang 3 
phuong phap: 

- Phuong phap thay mot phan vua set de dao hao(bentonite) b^ng 
vua set-xi mang-cat thong dung. 

Sau khi ha vao trong hao cac cau kien bp ghep, dieu chinh va co 
dinh cac tain panen thi vua set-ximang-cat se chui vao lap day khe ha 
giira cac tam tuong vai nhau va giira tam tuang vdi vach hao 

- Phuang phap ep vua set - ximang - cat qua ong vao cac moc n6'i 
giira cac panen, giira khe ho tuemg va vach hao. 
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Nhfrng ong dd ep vfra nay c6 the dat san vao trong tarn tirdng khi 
che ta<> hoac dat vao moi noi trong qua trtnh tin cong. 

- Phu'ong phap sir dung phu gia dac bict: sau khi dao hao xong 
ngudi ta co the dira vao trong vfra set mot loai chat phu gia dac bict dc 
cluing tif dong cirng lai. 

Nlnr vay van de d day la lam the nao dc co mot hon hop vfra hop ly 
dam bao yen cau chong tham cho tirdng va tao dieu kicn thuan loi cho 
vice thi cong tang lulm sau nay. 

Thong tlurdng hon hop vira nay bao gom: xi mang +bentonitc + cat 
+ mrdc + phu gia tang deo. 

Mot diem can clni y la khi chcn moi noi giira cac panen va thanh 
hao bang vfra set, xi mang- cat bang plurong phap ep qua cac ong d6 san 
trong panen hay trong cac moi noi tin vfra phai dirqc cap lien tuc va luon 
ph;ii kiem Ira do linh boat cua vfra cho den khi ket thuc cong viec ciia mot 
doan tirdng. 

Ncu vfra cap khong lien tuc hoac do linh boat cua vfra kern sc co 
kha nang hicn urong vfra hdn hop nay boa tron vdi bentonite, dieu nay 
dan den kha nang co the lam cho moi noi bi tham va cirdng do cua vfra 
imng moi noi khong dat yen can. 

hong tlurc tc thi cong chcn tirdng lap ghep bang vfra set- xi mang- 
cat da cd hicn tirpng kco boa mot phan lop dat giap tirdng hao vi the mil 
trill chong tham cua tirdng cfmg duoc tang len 


Panen tuang BTCT 

Mang bentonite 

VCra hdn hap 
set - ximSng - cat 

Lop dat da duoc keo hoa 
Dat d trang thai tc nhien 



Hinh 1.39. Mi'n < (ii tn'<in" l('i/> ^hc/i iroii" (hu 


4. Chong tham cho tircmg ham va day ham bang lap mang phu BEN¬ 
TONITE GEOTEXTILE 


Bentonite Geotextile co ten goi la VOLTEX la san pham ciia tap 
doan CETKO, day la mpt loai mang phu chong tham co hieu qua cao dac 
biet la ddi vdi cac cong trinh ngam, mang phu nay dung cho ca mat 
di'rng va mat phang nAm ngang. 

No dupe cau tao bdi 2 lop spi khoang polypropyline va mot lupn 
Sodium bentonite theo ty le 450 g/m 2 . 

Viec thi cong lap dat VOLTEX het sire d<! dang va nhanh chong, 
chi can dat no vao dung vi trf va gan chat lai. No co the gan true tiep len 
be tong mdi do a bat ky thdi tiet nao ma hoan toan khong ciin dung den 
cac loai keo ket dmh. No co tfnh nang nhu mot lop mang phu tu ket di'nh 
va nen chat. 


Do ben cua VOTEX r^t cao, khi dung no lam vat lieu chong tham 
ta khong ciin phai ap dung bat ky m6t bien phap bao ve nao khac nira. 

Uhg dung cua VOLTEX: 

VOLTEX dupe dung de chong tham cho cac san belong dat tren 
dat, cho cac tuctng cir bang g6, thep hay betong do lai tai ch6 cung nhu 
lap ghep, cho cac cong trinh dufrng hiim va cong trinh ngam, cac cong 
trinh dupe xay dung bang cong nghe phun be tong 

VOLTEX dupe san xuat thanh tirng cu6n nhucuOn giay dau co kich 
thude 1,2 x 4,5 m dp day 6,4 mm va trong lupng m6i cupn la 34 kg. 

Can chii y la sir dung VOLTEX cung co nhung han che nhat dinh: 
no khong dung dupe d£ xir ly chong tham bang each bao phu cho cac 
phAn cong trinh lo ra tren mat dat. No cung khong dung d6 xir ly cho cac 
ket cau dang co nude dong. No khong sir dung dupe cho cac khe co dan. 



Hinh 1.40. Mat cat ket can lap dat VOLTEX 
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Phan 2 

COC VA PHUONG PHAP THI CONG 

■ 

CAC LOAI COC TRONG XAY DUNG 

• • i 


ChuongI 

CAC LOAI COC TRONG XAY DUNG 

• • • 

I. PHAN LOAI COC 

Coc co nhilu loai d6 phuc vu cho nhfmg cong trinh khac nhau vdi 
nhiem vu de gia co n£n dat hoac truyen tai cho mong. 

Ngirbi ta co the phSn loai coc theo vat lieu nhur: 

- Coc tre; 

- Coc g6; 

- Coc be tong va be tong cot thep; 

- Coc thep hoac gang; 

- Coc h6n hap g6 va be tong hoac be tong va thep. 

Theo hinh dang kfch thirac ngirai ta cung co the ph&n thanh cac loai: 

- Coc ng&n chieu dai khoang dirdi 6m; 

- Coc vira chidu dai khoang 20-25m; 

- Coc dai tren 25m co thS tdi 50, 60m hoac hon nua. 
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Rieng doi v6i coc be tong cot thep la mot loai coc dung rat pho bien 
thi ngiro'i ta con chia ra cac loai coc rong, coc dac, coc be tong cot thep 
thirdng va coc be tong cdt thep dir ung luc, vi each thirc che tao coc be 
tong cot thep ngubi ta con phan ra coc be tong cot thep due sin va coc be 
tong cot thep do tai ch6 


1. Coc tre 

Ngirdi ta thuong dung coc tre de gia co nen dat, coc tre chi dirge sir 
dung 6 vung dat luon lu6n Im trot. Boi vi, neu dung a viing dat kho hoac 
vung dat luc kho luc trot thi coc tre se rat nhanh chong b; ai hoac bi inuc. 

Tre dung lam coc phai la tre gia tren 2 nam tuoi, tre phai nro'i va 
(hang, dirong kinh toi thieu phai tren 6cm (thirong la tir 8- 10cm) 

Tre dung lam coc thirong la tre dire, thit tre day 10-15mm, hoac hon 
nCra va co chieu dai khoang 2-3m. Dau tren coc tre cua phang each mSt do 
5cm. dau diroi coc each mlt do 20cm dirge vat nhon de lam mui coc. 

Dong coc tre thirong dung vo g6 loai cho 1 ngirdi hoac 2 ngiro'i va 
moi met vuong dat phai dong khoang 25 cpc. Day la mol cong viec kho 
n hoc. ron kha nhilu cong sire va thoi gian, vi vay a mOt so noi nguo'i ta da 
sir dung biia may loai bua pha be tong cai tien bang each trang hi them 
moi mu cluip de dong coc tre. May nen khi dung trong trirong hop nay co 
cong su;ii nho. ap lire khi nen chi khoang tir 4-Xatm, mot may nen khf loai 
nas co the sir dung dong thdi cho 5-6 may dong coc tre. Ngoai viec thi 
cone nhanh va do vat va ap dung phirong phap nay co the dong coc tre 
trong ho mong co dirdi 20cm niroc 


2. Cpc cat 


Sir dung coc cat cung chfnh la mot phirong phap gia co n6n dat, sau 
khi thi cong kha nang chiu tai cua nen dat co the tang len tCr 2 den 2,5 lln. 

Ngudi ta dong m6t loi coc bang g6 hay thep xu6ng dat roi nho len 
tao thami mot 16 coc sau do 15 dupe lap day bang cat hat to hay cat pha 
soi r6i dim tung dpt m6t bang 'oiia treo. 


Nhu vay moi 16 dupe len bang mot loai dlt co chat lupng tot hon 
dupe dam chic hon dat chung quarh. Mat khac, ngay chfnh dat chung 
quanh cac coc cat ay trong qua trinh thi cong cung dupe cac loi cpc len chat. 


86 



Tuy vay, phuong phap thi cong tren chi co th^ ap dung doi vbi dat 
thit, dat set pha cat vi chung co kha nang giu cho tubng dat thing dung, 
nhirng do stiu cung khong vupt qua 3,0m; con neu la dat cat thi do sau toi 
da cua phuong phap nay chi co the dat vao khoang 2,0-2,5m la cung. 


Muon thi cong coc cat sau hon nua ngubi ta phai su dung mpt ong 
bao hay con goi la ong nong. Day la mot ong thep day 3-5mm co dubng 
kiiih khoang 30-35cm. Diu tren cua ong dupe gin vao mot may chan 
dong treo 6 dau cin true, dau duoi ong co nip day loai dac biet gom 4 
canh dong mo dupe gin vdi ong bao bing cac ban le. Sau khi ha ong bao 
xuong den vi trf thiet ke thi do h6n hop cat lin soi vao trong ong roi cho 
may chan dong rung, dong thbi tu tit rut 6ng bao len khoi mat dat. Khi 
nh6 ong bao thi cac canh cira day mb ra va cat soi lap diy h6 (hinh 2-1). 


3. Coc g6 

Cac cay g6 dung lam coc phai 
co cac yeu ciu : 

- G6 phai tiroi, do im toi thieu 
phai Ion hon 23%, neu dung g6 kho 
thi truoc khi gia cong lam coc g6 
phai dupe ngam nubc. 

- Cay g6 phai thing, dp vong 
cho phep la 1% chieu dai ciia coc 
nhung khong dupe vupt qua 12cm. 

- Do to nho cua coc khong 
dtrpc chenh lech nhau qua lcm/lm 



1. Than 6'ng bao; 2. Nap day; 
3. Ban 16 nap day; 4. Vong khuyen 


Ve kich thubc cua coc g6 chu 
yeu ngubi ta xet quan he giua dubng 
kmh va chieu dai c^y g6 hay noi each khac la dp manh cua coc g6. Van 
de nay da dupe nghien cuu tir rat lau va ngubi ta cung da dua ra nhieu 
cong thuc thuc nghiem: 


Ching han cong thuc cua PERRONET dupe lpp ra tu the ky 18 cho 
ta each chon dubng kinh cua coc dua theo chieu dai cua no : 
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D = 0,24m+ (L-4).0,015 


Trong do: 


D - duang kmh phan gifra cua coc 
g6 (m); 

L - chi6u dai coc g6 (m). 

Hien nay, nhieu nucc tmh toan va 
chon kfch thuac coc g6 thuang sir dung 
cong thurc sau day (doi vdri coc co chidu 
dai tren 6m): 

D = 30+ 1,5 (L - 6) 

D - ducmg kmh phan giua cua coc 
(tmh theo cm); 

L - chi6u dai coc g6 (tmh theo met). 

Thong thuang chilu dai cua l c&y 
go dung lam coc khoang tir 10-12m, ca 
biet co khi den 18m, dircrng kmh khoang 
20-30cm. 




a. Che tao coc go: 

Truac tien phai roc het vo cay, deo 
dau coc va lam mui coc. 

Mui coc phai deo thanh hinh chop co 


Hinh 2-2. Coc gd 

a) Coc go thong thKcrng; 
h) Coc go co gia cifcmg dai thep 
addit coc va nul thep a mui coc 


3 hoac 4 canh, chieu dai mui coc bang tir 1,5-2 l£n dubng kmh than coc. 


Mat tren (Hu coc phai dupe cua phing va vu6ng goc vdi true cua 
coc. Dau coc ilurong dupe got nho d€ long mot vanh dai thep bang thep 
ban rpng 40-70mm va day 8- 12mm, muc dich bao ve cho dau coc khi bua 
dong khoi bi dap nat. Tam dau coc va tarn mui coc phai tao thanh mpt 
duang true trung vai true cua coc. 


Viec che t.io d^u coc va mui coc co anh huong rat Ion den cong tac 
thi cong dong v. • - 
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Coc gb khi phai dong qua lop dat r4n mong, lbp cuoi soi, 16p dat co 
lAn da cue nho, Idp dat co lUn canh va re cay thi mui coc duqc bao ve 
bring mot mu thep va gan vao mui coc bang dinh (hinh 2-2). 

Khi coc dong xuong nhung noi dat mem thirong ngiroi ta bp them 
vao doan dubi than coc nhung doan g6, co th£ la m6t hoac 2 tring de* lam 
tang su'c chiu tai cua coc (hinh 2-4). 



Hinh 2-3. Coc phi rang pheip noi coc go 
c) Noi hang vong chi; cl) Noi bang loi seif; 
e) Noi being dug boo 


Hinh 2-4. Cue plufctng pheip gia 
cifdng site chin tai cua coc gd 


Truong hop cay g6 khong du chieu dai cua coc thi can phai noi: 
Co 3 each noi coc g6 thong dung (hinh 2-3): 

- Noi bring vong dai; 

- Noi bang loi sat; 

- Noi bang ong bao kim loai. 


Cac each noi tren don gian, d<§ thi cong va ton ft cong sue, nhung 
cluing khong chiu duqc luc keo uon, dt bi hu hong khi bi chan dong hoac 
qua tai nha't thbi va phai chon sau ducri dat it nhat la 2,0m. Cac each nbi 
bang g6 bp hoac 6-8 thanh sat bp thi chiu lire tot hon nhung tbn nhieu cong 
va vat lieu. 
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b. Coc hon hop be tong va gd: 

Cung nhu coc tre, de tranh muc coc go phai su dung a nai thufrng 
xuyen co nirdfc, tuy nhien trong thuc te co nhung cong trinh mire nude 
ng&m co the thay doi luc cao luc thap va nhung cong trinh chi co mOt 
phan coc n&m trong nude ngam, trirong hop nay nen sir dung loai coc hon 
hop gom ca be tong va g6. 

Ngudi ta de phan coc hoan toan va vinh vien n&m dudi muc nude 
ngam bang g6, con phdn tren nci khong co nude ng&m hoac noi ma muc 
nude ng&m luon luOn thay doi thi dung coc be tong cbt thep. 

Coc g6 co the dong tiling hoac xi£n, con loai coc h6n hop nay 
khong dupe phep dong xien. 

Thong thudng coc g6 dupe su dung trong xay dung cac cong trinh 
tarn thdi, cac cong trinh it quan trong va chiu tai khong ldn. 


4. Coc thep 


Coc thep chiu luc doc r&'t tot nhung do trong lupng tucmg doi nho va 
lire ma sat giira d£t va coc thap khong ldn nen kha nang chbng nho cua 
coc thep khong cao. 



Hinh 2’5. Coe dinh oc due doi veri cue loai dot 
a) Ttf&ng doi men}; b) Trong binh; c) Cung 
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Coc thep do gia thanh cao nen ngay cang it dung hem so vdi coc b6 
tong cot thep tuy vay trong mot so triromg hop sau day ngubi ta v&n con sir 
dung rong rai coc thep: 

- Sir dung trong nhfmg cong trlnh co lire va dap irmnh (nhu can 
tau,...); 

- Sir dung trong nhung cong trlnh co lire nhd 1cm (cot thep); 

- Sir dung trong nhung loai dat rat kho dong cac loai coc thong 
thiremg (nhu trong cat, trong da,...) Iuc nay ngudi ta dung coc thep phan 
dirdi co canh xo^n oc (hlnh 2-5). 


mat c&t a-a, 



Hinh 2-6. Ctu loai coc Hinh 2-7. Coc thep Hinli 2-8. Coc bang 

hang thep hinh xodn oc thep hinh co hdn op 

3,4,6 chieu ildi < 26m ede (loan gia cifdng 

6 plain nidi coc 

Trong mot so truemg hop doi vdi dat set deo nguoi ta cung dung mot 
ft coc thep 6 giai doan cu6'i de chong viec chuong nd va troi len ciia cac 
coc da dong trude. 

Ngoai ra, con hay sir dung coc thep nhu nhung thanh dp doc gia 
cuong cho cac tucmg cir b^ng thep hay gd. 


Hinh 2-7. Coc thep 


xodn oc 
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De khdc phuc nhugc di£m cua coc thep la it ma sat vo'i dat va trong 
lugng nho gan day ngirdri ta da sir dung cac thanh thep hinh co han them 
cac canh gia cucmg hoac boc them be tong mot doan gan mui coc hoac 
dung coc ong thep sau khi dong coc thi do be tong vao trong ong (hinh 2-6, 
2-7, 2-8). 


Vat lieu sir dung trong che tao coc thep co the la gang, thep hoac ket 
hop ca gang thep va be tong. 

Tuy gia thanh cua coc thep co cao han coc be t6ng cot thep va coc 
go nhimg ngirbi ta van sir dung bai chung co nhung uru diem sau day: 

- Nang cao kha nang chiu tai cua coc doi vbi moi loai dat; 

- Trong lirgng cua coc tirong doi nho neu nhu cgc be t6ng cot thep 
dai khoang 20m co tiet dien 40x40 cm nang tai 8 tan thi vai coc thep co 
tiet dien tuang tu (dircmg kfnh ong (j>50cm) chi nang 2,5-3 tan (thircmg cgc 
ong thep nhe hon cgc be t6ng t6i 3 lan). Do coc nhe nen thi cong de dang 
va khong doi hoi cac thiet bi phuc tap co luc dong 1cm; 

- Coc thep ben va cung, khong sg khi van chuy^n va dong cgc bi nih 
nen loai tru dugc hien tugng va coc trong cac qua trinh thi cong; 

- Do s^u dong cgc co the rat 16fn, co the dong nhung coc s&u tai 40- 
50m khong kho khan gi 1dm vi thiet bi khong doi hoi phuc tap va co th^ 
noi dan de dang tung doan coc trong khi thi cong. 

- Sure chju tai cua cgc thep rat 1cm : Doi v6i cac loai cgc thdng 
thudng kha nang chiu nen dat 100T, chiu keo dat 50T trong mot so truang 
hgp ca biet co the thiet ke va thi cong coc thep chiu tai t6i 250 hoac 300T. 

a. Chong gi clio coc thep: 

Nhung cgc kim loai ngam lau trong nuac thuang bi gi va huy hoai. 
Ngubi ta thay rdng coc thep ngam trong nubc man bi pha huy nhanh hon 
trong nude ngpt. Phan coc a trong nude va trong lep khong khi gan nude 
bi gi nhanh hon phan coc ndm hoan toan trong dat. Cgc thep trong dat cat 
dong chat thi ben hon coc thep ch6n trong dat set vi cat tac dung vai gi 
sdt tao thanh mot mang chong nuac va axit x^m nhap vao kim loai. 
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Muon cho coc thep do gi ngu'di ta quet cac ldp nhira bi-tum len b6 
mat coc. Tlii nghiem cho thay king nhung ldp nhua bao ve nay dmh rat 
chat vao stw thep va sau khi dong coc thep qua nhibu t3ng cat to hat lop 
nhira vAn khong bi hu hong. 

Mot so nghien ciru cho biet sau 100 nam phan coc thep n&m hoan 
toan trong nude bi gi an mon tu 2,0 den 4,5mm con phan coc niim sat mat 
node ca phia tren Dn phfa dirdi co the bi gi an mon tir 8,0 den 10,5mm. 


Muc do gi cua coc kim loai phu thuoc vao do man, do xam thuc cua 
nude, nhiet do va do aim cua khong khi va tinh chat cua kim loai, nhirng s^t 
thep dung lam coc co pha them hop kim cd-rom, mang-gan thi bi gi ft hon. 


Hien nay chua co so lieu chfnh xac va day du ve so pha hoai cua sik 
thep trong didu kien nhiet &m, co gio mua cua nude ta nhirng nhung chi 
dAn tren cho thay neu dung coc ong thep co chieu day 12-14mm thi mdi 
co kha nang lam viec dupe tren 100 nam. 


He so an toan trong thiet ke va thi cong coc thep: 


Trong tinh toan va thi cong coc thep ngudi ta sir dung cac he so an 
toan nhu sau doi vdi cac loai dat: 


- Doi vdi dat binh thudng K = 6; 

- Doi vdi dat bun K = 8, 


b. Bien phdp thi cong coc thep: 


Doi vdi coc thep dac thudng dung biia dong tuong tu nhu khi thi 
cong coc be tong hoac coc go. Doi vdi cac loai coc rdng thi co the ha coc 
bang bua dong hoac may rung. Neu la coc hdn hap giua be tong va thep 
thi sau khi da ha ong thep den vi trf thiet ke mdi dung khi nen hoac nude 
ap lire cao de xoi het dat trong long coc rong roi do be tong. 


Trudng hap thi cong coc thep xo^n be, ngtrdi ta thudng g^n mot tdi 
xoay d dau coc thep tuy theo kfch thude va chidu dai cua coc va tuy theo 
chat luong dat ma viec ha coc xodn co the tieii hanh bang phirang phap thi 
cong thu cong hoac ca gidi. 
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Doi vai nhung loai coc thep Ion 
va dai mui coc co nhung canh xoan oc 
Ion bang thep hay gang lai phai xuyen 
qua nhung lop dat cung thi thirbng 
phai gan nhung voi nirac co ap lire cao 
o' mui coc de h6 trg trong khi xoan ha 
coc (hinil 2-9). 

5. Coc be tong cot thep: 

Trong nhieu trirbng hap coc be 
tong cot thep dirac dung d6 thay the 
coc g6. Tuy che tao coc gia thanh co 
cao hon nhimg ngirge lai sir dung coc 
be tong cot thep co nhieu iru di6m han 
so vai coc go: 

- Co thb dap ling chmh xac kfch thirac tiet dien, cuang do va chi6u 
dai cua coc theo thiet ke; 

- Cling vai thcri gian coc go co the bi hur hai kha nhanh dac biet neu 
no khong dugc dong hoan toan nam trong niro'c con cirbng do cua coc be 
tong ngay cang dirge tang cao; 

- Doi vai ege go kiem dirge loai thang, dai dam bao cac yeu can vc 
net dien la rat kho khan va cung ton kem nhat la khi yeu cau so lirgng 
nhieu, ngugc lai vai ege be tong thi chi6u dai chi bi han che boi thiet hi 
thi cong va van chuyen, do do cung vai nhimg tien bo vc khoa hoc thi 
kfch thiro'c ciia ege be tong cot thep ngay cang dirge nang cao. 

Chmh vi co nhimg iru diem tren nen coc be tong cot thep nga\ cang 
thay the coc go va dirge sir dung rong rai trong nhung truong hgp sau day: 

- Khi yen cau do dai cua ege tirong doi Ion; 

- Yeu cdu kha nang chju tai lan, vi vay ma so lirgng coc be tong col 
thep trong cong trinh ft hon rat nhieu so vai lirgng ege go; 

- Coc be tong cot thep dirac sir dung a nhung vung co nirac va khf 
xam there, cac cong trinh bi6n va a nhimg vung nuac ngam len xuong. 


nutfc cao ap 



Hi till 2~9. Ccic loai mi'ii i <n thep 
a) Loai mui lay , 

h) Loai mui niton co dtfdny ntfoi 
cao dp 
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a. Phan loqi coc be tong cot thep: 

Co nhieu each phan loai coc be tong cot thep, nhir dira vao kfch 
tluroc va trong lirong coc, hmh dang cua coc, nguygn ly lam vi€c cua coc 
(coc chong, coc ma sat)... Song, pho bid'n nhat la phan loai coc be tong 
cot thep dira theo phirong phap thi cong coc. Theo each ph^n loai nay 
nguoi ta phan chia coc be tong cot thep lam 3 loai: 

(1) - Coc be tong cot thep due s5n; 

(2) - Coc be tong cot thep do tai ch6; 

(3) - Coc be t6ng cot thep h6n hop vira due san vita d6 tai ch6. 

Cac muc sau day se di s^u nghien ciru coc be t6ng cot thep tren co 
so' cua each phan loai nay. 
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Chuong II 

COC BE TONG COT THEP DUC SAN 


I. CAU TAO COC BE TONG COT THEP DUC SAN 

Coc be tong cot thep due san thirong gom 3 bo phan: than coc, mui 
coc va dau coc (hinh 2-10). 
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Ilinh 2-10. Can {go ci'ut cue logi ege be tdni> cot thep 

1. Than coc: 

Thirong co tiet dicn hinh vuong, iron, luc giac, bat giac cung co khi 
sir dung coc co tiet dien lam giac deu. 

Coc co tiet dicn hinh vuong, thong thudng Rich thirbe m6i canh tir 
15cm den 40cm. 
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Coc be tong cot thep co chieu dai phci bien toi 25m, truong hop coc 
be tong cot thep ung sua't trudc co the dai toi 40m hoac hon nua. 

Cot thep doc trong coc lam viec chiu nen la chii yeu nhirng trong 
qua trinh van chuye’n va thi cong coc con bi uon. Trong tfnh toan coc nguoi 
ta thay rang neu dung cot thep doc co kfch thirdc khong ldn va dai day thi 
se co lqi. 

- Duong kinh cot dai hoac cot 16 xo ciia coc thirong la 6mm-8mm 

- Dirdng kinh cot thep doc (d) phu thuoc vao chieu dai (L) cua coc: 

+ Voi coc L < 10m; d % 0,002 L 


+ Voi coc L > 10m; d « 0,0018 L 
Lop be tong bao ve: 


- Doi voi moi truong khong 

- Doi voi niroc bien va trong 
moi truong bi xam thuc: lcVp bao 
ve > 5,0cm 

Luong xi mang dung trong 
coc be tong cot thep thuong tir 
300-400 kg/m\ Be tong 6 vung 
nude bien hoac vung moi 
truong bi xam thuc nen sir dung 
loai xi mang it voi. 

2. Mui cue: 

Mui coc la bo phan tiep 
xuc true tiep voi dai cirng khi 
dong nen rat ciin duqc bao ve 
bang mu coc. No co the la mot 
mu bang kim loai kieu nhu mu 
ciia coc go hoac la mot vanh dai 
thep boc chat cac thanh thep 


bi xam thuc: lop bao ve > 2,0cm 



Hinh 2-11. Cac loai mui coc be tong 
cot thep 
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doc. Ngoai ra, ngirdi ta con gia cudng bang cac lirdi thep chong va dap. 
Thep cua cac ludi nay co durdng kmh nho (4 - 6mm) dune dat day trong 
mot doan khoang lm bat dau tir mui coc (hinh 2-11). 


Gia bua Cac each nang coc 



Hinh 2-12. Cac each tllife xep eld. udng coc vet n eo veto gia him 
doi vdi coc belong cot thep 

3. Dau coc: 

Dau coc kfch thuo'c tuong tu nhu than coc nhung chiu true tiep lire 
dap cua bua. Do do cung nhu mui coc. can gia cuong thep dai va cac luoi 
chong va dap tren mot doan chieu dai tu 0.40-D .0 m tu dau coc. Tuy da 
























gia cirdng nhirng d£ chong nut cho dau coc be tong cot thep, thong 
thu'dng ngiroi ta trang bi them mot dem dau coc bang g6 hoac btlng thep 
trong dirng mot lop cat rat min de ngan each bua va coc. 



Ilinh 2-13. Coc Takecht (Nliat Ban) 
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Kinh nghiem cho thay ring: lire dong coc trong tat ca cac trirbng 

2 

hap thudng thay doi trong khoang tir 140+200 kg/cm~ trong khi lire pha 
hoai do dong thirc te bang khoang 50% kha nang chiu nen cua coc, do 

vay circmg do be tong ddu coc ke ca cot thep din phai dat la 280kg/cm 

^ 2 

doi vdi dat tirang doi mem va 400kg/cm doi vbi cac loai dat cung. 

II - M0T SO LOAI COC DAC BIET: 


1 - Cpc be tong due san thi cong theo phuang phap TAKECHI (Osaka - 
Nhat Ban) 


Do ia coc co them cac dai mb rong dien tfch theo than coc. Khi 
dong coc ngiroi ta d6n da xuong phan 16 chung quanh than coc dupe tao 
ra bo'i cac dai coc (hlnh 2-13) 


Lire chiu tai cua loai coc nay so von coc 
thong thubng co the tang len tbi 4 lan trong dat 
mem va 2,5 l^n trong da't chic. Tuy vay, hieu qua 
chi la nhat thai a giai doan dau, do do loai coc 
nay chu yeu duoc dung cho cac loai cong trinh 
tarn hoac cac cong trinh ma thcri gian t6n tai 
khong lau. 

2. Coc be tong cot thep due san duqc mb 
l ong phan day - coc "kieu cu hanh" 

Loai coc nay co phan than bang be tong cot 
thep co tiet dien hinh vuong, luc giac, bat giac 
hay tron nhung bo phan duai cua coc duoc phinh 
to ra, vi vay cho phep coc truyen xuong dat mot 
lire Ion han so vbi cac loai coc thong thubng 
(hinh 2-14) 



Hinh 2-14. Coc kieu 


"cu hanh 


tt 


Kfch thubc phan day mb rong cua coc (kfch thubc cu hanh) dirac 
xac dinh nhu sau: 


100 


b = 2a 
h= 1,5b 

a - 45° 



Trong thdi gian dong coc ngudi ta lien tuc 
do cal vao phan r6ng chung quanh than coc, 
qua trinh dong coc cat se tu dong don xuong va 
cp chat vao than coc. 

3. Coc rong bang be tong cot thep hoac be 
long cot thep urng suat trudc (hinh 2-15) 

Ngudi ta thudng sir dung loai coc nay 
lrong irirdng hop chi£u dai cua coc hon 25m 
va chin lai rat Ion. Do do ma tiet dien ngang 
cua coc thudng rat 16'n. 

Pho bicn la coc iron chieu dai coc co the 
Ion den 60-70m. dudng kfnh cua coc tir 0,5 den 
1,5m. Cot thep dai kieu 16 xo bao gom 2 lop 
trong va ngoai dm lay cdt thep doc. 



Hinh 2-15. Coc he long 
cot thep rong 


Coc du'qc san xuat theo phuong phap quay ly tarn d6 lao ra mot ldp 
be tong ngoai cung rat dac chac co the chiu dupe nude xam thuc. 




Hinh 2-16. Coc van chong nho va chi tiet cua phan noi 
bang ong ldp vo bao be tong cot thep giila 2 ctoan coc 
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0,45 22,00m 
















Mui coc co mu bang be tong cot thep, bang thep hoac bang gang. 
Sau khi thi cong coc phan r6ng a loi coc dirac do day be tong ngheo, 
cat hoac nuoc. 

Coc r6ng be tong cot thep urng suat truoc sir dung trong trirong hop 
coc dai, chiu tai Ian va yeu cau chong xam thirc cao. San xuat cac loai coc 
nay thircmg theo phuong phap keo triroc. tuc la: dat cap chung quanh than 
coc keo cang cap r6i do be tong. Khi be tong ntnh ket xong th'i tha neo 
tao nen u*ng suat nen triroc trong ket cau be tong. 

Lupng xi mang dung cho loai coc r6ng nay thong thirong la 350- 
4()0kg/m be tong. 


Ill MOT SO CONG THUC THUC NGHI£M DON GIAN DE XAC DINH KHA 
NANG CHIU TAI CUA COC 


1. Cong thurc cua Ha - Lan: 

Goi: e - Do choi cua coc diroi tac dung cua nhat bua cuoi cung; 
p I long lirong biia: 
q Trong lirong coc . 

H ■ Chicu cao rot bua: 


P - Kha nang chiu tai cua coc 

Tac dong hiru Ich gay ra do bua p roi to do cao H la pH, nhung diroi 
anh hirdng cua lire dap gay ra nhung bien dang, rung dong, su tang nhiet 
\ u nhirng mat mat khac cua lire lam giam tac dong huu ich cua bua theo 

ty ie —. 
p + q 


Mat khac, kha nang chiu tai va chuyen vi cua coc phai can bang voi 
luc tac dung, do do ta co cong thde: 


P.e = p.H— 

p + q 


P = 


p 2 H 

e.(p + q) 
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Theo kinh nghiem tfnh toan cua Ha Lan nguoi ta lay he so an toan 
bang 6 va xac dinh do choi bang each la'y tri so trung blnh cua 5 nhat bua 
cuoi cung. 


Ta co: 


P — 


p 2 H 
6e(p + q) 


2. Xac djnh kha nang chju tai cua coc theo cong thuc BENOBENCQ 
Theo Benobencq kha nang chiu tai cua coc duoc xac dinh theo cong 

thuc: 

R = R s + R, - P 

Trong do: R s - kha nang chiu tai cua mui coc; 

R, - kha nang chiu tai cua than coc; 

P - trong luong ban than cua coc; 

Goi S - tlet dien ngang cua coc; 

A - trong luong neng cua lop d&t xuyen qua; 

P - he so an loan (P > 6); 

/ - chieu dai cua ccx. 


ip - he so ma sal trong cua lop dat xuyen qua. 
f a or R = A/s + ttT — - — P 

" 4 2 JJ 

Khi coc xuyen qua nhiCu lop dat khac nhau nguoi ta co the sir dung 
trong luong rieng trung binh ciia dat: 

A'y'+ A"y ”+... +A n y n 

A - —----— 

l 

Trong do. A’, A", ... A n - trong luong rieng cua cac lbp dat coc phai 
xuyen qua; 

y\ y",... y 11 - chieu day cua cac lop d£t do. 
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III. CAC THIET BI DONG COC: 


Co nhieu loai gia, bua hoac may moc phuc vu viec dong coc. Viec 
lira chon chung phu thuoc vao mot so yeu t6' co ban sau day: 

- Loai coc (g6, be tong, thep) va trong luang cua chung; 


- So lirong coc phai dong; 

- Loai dat coc can phai xuyen qua; 

- Toe do thi cong doi hoi; 

Thiet bi hien co cua don vi thi cong va cac dieu kien dia phuong. 

Ngiroi ta da t6ng ket va rut ra ket luan: thiet bi dong coc hieu qua 
nhat la sir dung qua bua co trong lupng Ion hon hay bang trong lirong cua 
coc cho roi a do cao khong vuot qua 1,0 1,5m, voi tan so dong cua bua 

vira phai. 


Nhung nhung dieu kicn nhu tren rSft kho thirc hien doi voi nhung 
coc Ion va dai vi no doi hoi irong luang cua qua bua rat nang. 


De giai quyet kho khan tren cac nha chuyen mon da nghien curu va 
dira ra k6t luan : co the chon bua co trong lirong chi bang 10m trong 
luong tinh theo chieu dai cua coc va do roi cua bua tuv y cot sao de coc 
khong bi vo nhung nhu vay thi lai doi hoi gia bua rat cao. 


Chang han tai cang Manila (Philipine), da dong coc be tong cot thep 
dai 33m co tiet dien 60x60cm nang 30T bang qua bua chi nang 13,6T va 
do cao nang bua tai 5,0m, thep dai va ludi chong nut bang thep cj>6 each 
nhau 38mm cho mot doan 90cm tu dau coc, tiep do khoang each dai la 
80mm, 150mm, 230mm va 300mm, o mui coc khoang each thep dai la 
80mm cho mot doan coc dai 90cm. 


Bua khong dap true tiep len dau coc ma dap len mot mu coc bang 
g6 co boc dai thep: 

Viec van chuyen coc tren b6 nha mot may keo co trong luang 50 
tan, coc duac ghep noi tr^n mot be n6i co kich thuac 33x 16,5m 

Nang suat thi cong dat 8 coc cho mot ngay d£m. 

Tom lai, dieu kien ly tuang d^ viec dong coc dat hieu qua cao thi 
trong luqng cua bua phai thoa man cac yeu cau sau day: 
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- Doi voi coc gd trong dieu kien binh thubng: trong lupng bua > 2 
lan trong lupng coc; 


- Doi voi coc be tong cot thep: 


+ Trubng hop binh thubng: trong lupng bua > trong lupng coc; 

+ Truong hop dac biet doi voi coc rat nang va dai: trong lupng bua 
> 2/3 trong lupng coc; 


- Doi voi coc thep va van ctr thep: 


Trong lupng bua 


0,5p-30 + L + 5f 
k 


Trong do: p - trong lupng 1m dai cua coc hoac van ctr (kg); 

L - chieu dai cua coc hoac van ctr (m); 

f - chieiu dai phan ngam cua coc va van ctr trong dat 
cling (m); 

k - He so tfnh toan phu thuoc vao loai dat: v6i dat cirng 
k = 30; v6i dat trung binh k = 40; voi dat mem k = 50. 

Cac loai bua dong coc co rat nhieu loai voi hinh dang, ktch thudc 
va trong lupng khac nhau, dua tren nguyen ly lam viec ngucfi ta ph^n 
chung ra thanh 3 nhom sau day: 

1. Nhom thu nhdt: bua treo hay bua roi tu do 

Bua treo la mot loai bua lam viec dua tren nguyen ly qua bua roi tu 
do. Khi dua bua len cao co the sir dung sue ngubi, tbi tay, tbi dien. Bua 
dupe trupt gifl'a 2 thanh truot b4ng gb hay kirn loai nhb cac con lan. 

Bua duoc keo len den mot do cao quy dinh va cho roi tu do de bua 
dap xuong dau coc. 

Nang suat cua loai bua nay thap, bua treo chi su dung khi so lupng 
coc dong khong nhieu. 

Co nhieu loai bua treo: 


a. Bua treo dung day keo bang sue ngudi 

Loai bua treo nay gia bua thubng b4ng g6, cong trubng co the tu 
lam lay dP dang vi ket cau don gian. 


105 



Chihu cao gia bua khoang 5-6m dau tren gia bua co 1 rong roc de 
luon cap, mot dau cap noi voi mot qua bua bang gang, dau kia tuy theo 
trong luqng cua qua bua la 200 kg hoac 400kg ma chia ra 4 hay 8 nhanh 
day m6i nhanh do mot nguoi keo (hmh 2-17, 2-18) 



Huih 2~I7. lino tiro Jrinu da\ keo ban v su'( ni>n<fi 



Loai bua treo nay chi su dung trong truong hop thi cong coc ngan 
duoi 5,0m va nhe nhu" coc go. 
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b. Bua treo sir dung toi tay: 

Cau tao va nguyen ly lam viec cung tirong tu nhu loai bua tren 
nhimg khoe hon. Trong lirong cua qua bua co the len den 500-800kg, do 
eao roi bua co the' dat duoc tir 3.0 den 5,0m. 

Day keo thu cong dugfc thav the b4ng mot soi cap va noi voi mot toi 
lay. Cap nav lien kct voi (jua bua nho mot loai moc dac biet co dang quai 
moc hoac dang cai kim. Moc nay noi voi mot soi day thung m6m di^u 
khien b^ng lay de nha qua bua (hlnh 2-19, 2-20) 



llinh 2-19 Bua treo sir dung td'i tay 


Hinh 2-20. Cdc loai moc treo bua 
a) Moc dang quai; b) Moc dang kim 


Nhirpc diem co ban cua loai bua nay la toe do thi cong cham. 

c. Bita treo kieu Ha Lan hay la bua treo su dung toi dien 

Day la mot loai bua sir dung toi dien rat nhe va de dieu khien, gia 
bua bing kim loai, qua bua bang gang thong thirong co tiet dien hinh 
chu nhat. 
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Doc theo chidu cao gia bua co 2 thanh din bing g6 de dinh vi va 
trong qua trinh dong hirong cho coc xuong dung vi trf (hinh 2-21). 



Ilinh 2-21, Bua ireo kieu Ha Lau Bua i6 the dong coi \ieu 
- Bua sir dung de dong coc BTCT ndng va dot 

Gia bua treo kieu Ha Lan co the cao toi 25m va qua bua nang 2 tin 
Vi gia bua kieu Ha Lan cho phep nang qua bua len rat cao nen khong yeu 
cau trong luong qua bua phai ion. 

d. Tilth loan ndng luong xung kich cua bua treo 

Khi thi cong dong coc bing bua treo thi do roi va trong lirqng cua 
qua bua bi han che boi cac dieu kien sau day: 

- Khong lam hu hai coc: Luc tac dung cua bua idn dau coc cln 
phai < 1/2 kha nang chiu nen toi da cua coc. 

- Khong lam cho coc bi rung chuyen manh 

Bua treo kieu Ha Lan rat dl su dung va kinh te. No co the su dung 

de dong nhung coc xien toi 35'. Nguoi ta thuong dung de dong coc gd va 
coc be tong cot thep nho. 

Goi : P - Trong luong cua bua (kg); 
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H - Do roi tir do cua bua (m); 


jli - He so cong suat p = 0.9); 
v - Toe do roi cua bua (m/sec) : v = ^2gH\x 
Nang iuong xung kfch hay lire dap cua mot nhat bua se la: 


1 

F = -mv‘ = PHp (kgm) 

2 


Neu tan so dong coc cua bua la n nhat bua trong mot phut thi nang 
Iuong cua bua tao ra trong 1 phut se la nF 

2. Nhom thur 2: Bua hoi 


Nguoc lai vdi loai bua treo, bua hoi co qua bua rat nang nhung do 
roi lai nho. Bua hoi cau tao bdi mot pit tong di dong trong mot vo xi lanh 
cc) dinh. No co ten la bua hoi bdi vi cong viec nang bua nho ap luc cua 
hoi nude hay khf nen. 

Bua hoi duoc dung chu yeu de dong coc be tong cot thep. 


Gia bua hoi co the cao tdi 30 + 35m, co the thay doi goc quay de 
dong cac loai coc nghieng vdi do lech tdi da la 35 • 

De' chong nut va bao ve dau coc khi dong coc bang bua hoi thudng 
ngudi ta dung mot mu dem de ngan each su tiep xuc true tiep giua coc va 
bua. Song, nhu vay se bi tieu hao mat di khoang 30% nang Iuong cua bua 
khi dong coc. 

Co 2 loai bua hoi: bua hoi don dong va bua hoi song dong. 


a. Bua hoi don dong: 

Day la mot loai bua dung hoi nude hay khf nen de nang chay len 
cao, con khi chay roi xuong la do trong Iuong ban than (hinh 2-22, 2-23) 
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Hinli 2 * 23 . Bua han dan (tong. 


Trong lupng tong cong cua bua nay co the tir 1,0 den 12,0 tan, trong 
do trong lirang cua pit tong di dong la 0,8 den 9 tan. 

Do cao rai bua tu 1,0 den 1,5m. 

Tdc do thi cong khoang 20 den 60 nhat bua dong trong 1 phut. 

Dd dat dirac nang suat dong coc toi da va tranh dirpe su troi len cua 
coc trong luc dong thi trong lirang cua bua phai bang hoac ldn han trong 
lirang cua coc. Truong hop ca biet thi trong lupng bua cung khong dupe 
nho ho'n 2/3 in mg lupng cua coc. 

Bua hai dan dong thfch hap de dong nhung coc be tong cot thep 
cl a i va nang. 

Co loai bua hai dan dong dong dupe dong thai mot luc 3 epe thep 
hoac go. 

Ket cau cua bua hoi don dong dan gutn, ben va sir dung de dang. 

Khuvet diem chinh cua loai bua nay la phai dieu khien bang tay nen 
nang suat khong cao va lieu ton nhieu hai nude. 


Ill 





Cong thurc tfnh toan lire tac dong cua bua doi vdi bua hoi don dong: 
Goi: C - lye tac dong cua bua len epe; 

P - trong lupng bua; 

H - do roi cua bua; 

r - do choi trung binh lay theo 5 nhat bua cuoi cung. 

Ta co: 


16,66pH 
r +0,254 


b. Bua hoi song dong (con goi la bua tac dong kep) 


Day cung la mot loai bua dung hoi nude hoac khi ep de nang chay 
len va nen chay xuong. Bua hoi song dong la mot loai bua kha thong 
dung, so vdi bua hoi don dong co nhung uu diem nhu sau: 

- Nang suat cao; 

- Lam viec tu dong co the khong can gia bua chi can treo bua vao 
moc cua can true; 


- It pha hoai dau coc; 

- Kich thude nho van chuyen d6 dang. 

Nhupc diem: trong lupng chet chiem tdi gan 80% trong lupng tong 
cong cua bua va sir rung dong trong thi cong cung nhieu hon. 

Thuc chat day la mot bua rung lam viec theo nguyen ly cua mot 
may tan dinh ri-ve hay mot bua may (hinh 2-24). 


Hieu qua cua loai bua nay khong manh nhu bua hoi don dong, 
nhung nhd tac dong cua bua, coc luon luon d trang thai rung chuyen 
truyen xuong cac lop dat nhung giao dong lien tuc lam giam sir dinh ket 
giua cac hat dat vdi nhau va giam luc ma sat giua dat va coc, lam cho coc 
an sau vao dat mot each de dang. 

Nguo'i ta sir dung bua hoi song dong de ha tudng cu va dong coc 
dung hoac coc xien trong nen dat cat. 




Hinh 2-24. Bua hoi song dong hoac biia rung 


Cong thCfc tinh loan lire tac dong cua bua hoi song dong (cong 
there My): 

Goi: R - cirbng do chiu lire cua dat; 
h - hanh trinh cua pit-tong (cm); 

2 

co- ting suat nen hieu dung cua khi ep va hoi nirtic (kg/cm ); 

2 

S - tiet dien cua pittong (cm"); 

P - trong lirong cua qua bua (hay pit-tong) (tfnh theo kg). 
Thirbng doi voi bua hoi song dong trong lirong cua pit- 
tong chi bang 1/5 den 1/9 tdng trong lirong cua bua; 

p - trong lirong coc; 
k - he so an toan. 

Lire tac dong len dau coc se la: 



f 

v 


1 + 


coS N | P 
P j P + 3p 
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3. Nhom thiir 3: Bua DIESEL 


Day la mot loai bua lam viec dua tren nguyen ly cua dong co no 2 thi. 
U’u diem cua bua diesel la: 

- Trong luong nhe: 

- Lam viec khong can co nguon nang luong tu ngoai vao nhir noi 
hoi, may nen khi, dong co dien..., do do rat co dong; 

- Gia re, lap dat nhanh, sir dung ft cong nhan; 

Nhupc diem cua bua diesel la co tdi 50% dong luong cua bua tieu 
hao vao viec nen khi. 


Tmh nang cua bua diesel: 

- Chieu cao roi bua: 0,6 + 1,8m; 

- Trong luong tong cong cua bua: 1250 5000 kg; 

- Trong luong cua bua: 250 4- 2500kg; 

- So luong nhat bua dong trong 1 phut: 50 4- 75 nhat. 

Cong thuc tinh toan luc tac dong cua bua diesel: 

Goi: C - luc tac dong cua bua len dau coc; 

e - do xuyen cua coc sau 30 nhat bua cuoi cung (cmi 


C = 


198 
e + 1 


Chon bua dong coc: 

De chon bua dong coc thfch hop can phai dira vao nang luong xung 
kieh cua bua. 


Nang luong xung kich cua bua co the dua theo tmh toan ma cung co 
the lay ngay 6 ho so tmh nang ky thuat cua bua: 

Cong thuc tmh toan nang luong xung kfch cua mot nhat bua: 


E = 


Qv : 
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2g 


(kgm) 



Trong do: E - nang lirgng xung kfch cua bua (kgm); 
v - toe do rcri cua bua (m/sec); 

2 

g - gia toe trong truong (m/sec~); 

Q - trong lirgng xung kfch hay trong lurgng phan chay 
cua bua (kg). 

Dong nang cua bua mot phan tieu hao cho viec ha coc, mot phan 
khac tieu hao lam bien dang dan hoi dau coc gay hir hong coc. Nang 
lirgng xung kich cua bua dirge chon phai thoa man dieu kien: 

E > 25 P 

Trong do : P - kha nang chiu tai cua coc tfnh theo kG. 

Sau khi da chon dirge bua theo cong thuc tren thl can kiem tra lai xem 
bua da chon co thfch hgp voi trong lugng cua coc khong theo cong thuc: 

K=^i 

E 

Trong do: K - he so chi su thuc dung cua bua; 

Q - trong lugng xung kfch cua bua (kg); 
q - trong lugng coc (ke ca trong lugng mu coc) (kg); 

E - nang lugng nhat bua (kgm). 

He so thuc dung K cua bua phai nam trong pham vi quy dinh sau day: 

- Doi voi bua treo: K = 1,7-4- 2,0; 

- Doi voi loai bua hoi don dong: K = 3,0 + 3,5: 

- Doi voi bua hoi song dong va bua diesel K = 4,0 -4- 5,0. 

Neu K lbn hoac nho hon cac so lieu tren deu khong phu hgp, hoac 
bua qua nho so voi coc khi dong se lam vo, lam nut dau coc, hoac qua 
nang lam cho coc bi lun qua chieu sau can thiet. 
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V. CAC PHUONG PHAp THI CONG KHAC: 
1. Phuong phap thi cong coc dinh oc 



Coe \uan hay coc dinh oc 
cau tao gom than coc bang be 
tong cot thep due san dau co 
dang vit theo hinh xoan oc. 

Viec bo tri khoang each cac 
canh xoan oc nav tuy thuoc vao 
tung loai dat Vice thi cong tien 
hanh don cian bang each van 
xoan de mui coc an sau vao 
trong dat nhu kieu bat vit, do do 
khac phuc dupe nhi6u bat lpi 
cua viec dong coc nhu khong 
doi hoi phai dung cac thiet bi 
nang, cong kenh va dat tien, 
khong gay rung dong va nut ne Hinh 2-28. Thi cong coc xoan oc belong cot 
nguy hiem cho cac cong trinh thep bang thiet bi don gian 

ehung quanh (hinh 2-27, 2-28). 

Lan diiu tien loai coc nay dupe sir dung vao nam 1833 a Belfort do 
ky su nguo'i Anh la Michel 1 sang che, mui coc dang vit bang gang de giu 
phao lieu. 
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Sau do a Anh va My coc dupe sir dung trong xay dung cac tru den 
pha, mong cho de chin song, mong nha va ciu cong. 

0 Venezuela da xay dung mot cau can co 50 tru trong do co 37 tru 
dupe su dung coc xoan. 

A 

Nam 1880 6 Ao da xay dung cau Vouneuil sur la Vienne gom 5 
nhip 19m trong do co 3 tru sir dung coc xoan m6i tru 17 coc. 

Hien nay 6 Anh nguoi ta da thi cong nhung coc xoan sau toi 30m 
voi duong kinh than coc r6ng la 1,06m va duong kinh cua canh xoin len 
toi 3,0m. 


Doi voi cac loai coc vit thong thuong than coc co 2 chuc nang: 

- Truyen toi cac canh xoan oc lire van cua may trong qua trinh thi cong. 

- Sau khi xoan xong thi than coc chiu tai nhu nhung coc chong 
thong thuong. 

Hi6n thoi a Phap nguoi ta sir dung coc vit hoan toan bang be tong 
cot thep do Grimaud sang che thi cong bang cac phuong tien don gian va 
sir dung trong nhieu muc dich khac nhau. 

Theo phuong phap nay. coc dupe d6 nam tren dat than coc hinh bat 
giac mui coc la nhu'ng canh xoan oc, cac cot thep doc dupe lien ket voi 
mui coc bang gang co hinh duoi ca de pha dat da. Coc rPng snot toan bo 
chieu dai. Can chu y la tim cua mui coc phai trung tarn voi tiet dien coc 
de tranh su lech tarn gay kho khan va nguy hiem khi ha coc. 


Tuy thuoc vao kich thuoc, chieu dai coc va tinh chat dat viec ha coc 
co the dung thii cong hoac co gioi. 

Truong hop ha coc bang thu cong ngubi ta trang bi cho coc mot 
vanh dai bang kim loai xung quanh co nhieu tay vin. Cong nhan dua vao 
tay vin do de van cho coc an sau dan xuong dat, thong thuong m6i lan 
van coc an sau dupe mot buoc cua canh vit. Phuong phap thii cong nay 
thuong chi dung doi vo'i coc nho va ngin de lam mong tuong. Coc co the 
diing hoac xien. 


Truong hop dung may thi thiet bi quay cung rat don gian, chi Ccin co 
mot gia de nang va giu coc, mot thiet bi quay dupe dat tren san cong tac 
Dau coc dupe gan vao mot dai lien ket v6i banh xe n4m ngang cua may. 
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Khi phai xodn qua nhung lap dat cung hoac cuoi soi de viec thi 
c6ng d6 dang nguai ta trang bi them nhung voi phun nude ap lire cao lap 
a dau mui coc. Khi ngirng phun nude thi cac hat dat min se tu dong lap 
kin cac khe ho giua dat va mui coc lam cho coc chSc va on dinh. 

Trong truang hop dat rbng co bun thi co the lam them doc theo 
than coc mot hay nhieu hang xoan oc khac de nang cao kha nang 
chiu tai cua coc. 

Khi coc xo^n xuong lop dat cat hat to hay cuoi soi thi co the bom 
vua xi-mang qua cac 16 a than coc, muc dich de coc duac ngam chat vao 
lap dat da phia dubi va cung co the mo rong chan coc. 

Hieu qua cua viec sir dung coc vit trong trubng hap nay kha ro rang, 
neu nhir sir dung coc vit dai 7,5m thi kha nang chiu tai ngang vai coc 
dong dai 14m. 

Coc xodn hay coc vit thirang duac sir dung trong truang hap mong 
chiu lire nho, coc co the thiing dung hoac xien. 

Thong thuang neu thi cong thu cong trong dat m6m va dong nhat 
thi nang suat vao khoang 4 phut duac mot met dai; neu sir dung cac may 
moc dan giiin thi nang suai do 2 phut/met; truang hap phai xoan qua cac 
lap cat soi thi nang suat chi dat 15 phut/met. 

Tinh toan kha nang chiu tai ciia coc vit: 

Thong thuang nguai ta tinh toan kha nang chiu tai cua coc vit dua 
theo cong thuc cua Benobencq: 


ALtg 2 

( n cp X ' 
— + — 

Q-Q 


14 2 j 



Trong do: A- dung trong trung binh cua cac lap dat coc phai 
xuven qua; 

L - chi6u dai coc; 

q> - goc ma sat tu nhien cua lbp dat ma cac canh vit b 
mui coc an vao; 


119 



Q- tiet dien tong cong cua cac canh vit; 
Q - trong lircfng coc; 
a - he so an toan (a > 6). 


2. Phuong phap ha coc bang xoi niroc 

Dong coc trong cat hoac trong soi rat kho khan, luc nay nen dat lam 
viec nhir mot tarn dem dan hoi. Trudng hgp nay ngudi ta co the dung 
phirong phap ha coc bang xoi nude: dung tia nude co ap lire cao phun 
xuong dudi dau coc de lam Id dat hoac lam toi dat, mot phdn dat Id nay 
theo nude hoc len tren doc theo than coc nhu vay se lam giam ma sat d 
chung quanh than coc va giam lire can d mui coc, coc se thut dan xuong 
do trong luong cua ban than va trong luong bua dat tren dau coc. 


Theo each nay ngudi ta ghep xung quanh coc 2 hoac nhiau ong thep 
co kich thude tu 27^-35mm va bom nude cao ap vao cac ong nay. doi vdi 


dat cat ap luc nude khoang 3-^4atm, 
con doi vdi cuoi soi ap luc nude co the 
len den tu 8 * 20amt. Bang bien phap 
xoi Id dat nhu vay ngudi ta co the ha 
coc xuong moi loai dat (hinh 2-29). 

Ap luc cua tia nude va luu lugng 
nude sir dung trong khi thi cong co anh 
hudng rat ldn den cong tac ha coc. 
Muon lam dat xoi Id va chuyen len mat 
dal nhung loai dat dinh nhu dat thit, dat 
set, pha cat, dat phu sa ch^c thi can 

Hinh 2-29. So do lam viec ciia thiet hi ha 
coc bang xoi nude 

I. Coc; 2. Ong xoi: 3. Bua 

4. Rong roc; 5. Gia do; 

6. Doi trong de giu‘ ong xoi; 

7. Van dong mo va di£u chinh niroc cao ap; 

8. Ong dan nude cao ap 
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phai co ap lire nude Ion de tao ra tia nude manh, trong khi do chi can mol 
lu'u luong tuang doi nho. Nguoc lai neii ha coc xuong dat cat thi lirn 
lirong lai can phai Ion de dua nhirng hat cat len cao con tia nirorc lam toi 
dat da lai khong can manh. 

Cac thiet bi de ha coc bang tia niroc gom mot may bom va cac 
dudng ong dan nude cao ap, ong xoi. 

Thong thudng ngudi ta dung may bom ly tarn co cong suat tir 
600 4 - 35001it/phut va co the tao duoc ap luc tir 3 h- 22atm. Dau ong xoi cd 
mot mieng thu hep bang 0,3 dudng kfnh ong de lam tang ap luc cua tia 
nude. Hien nay cd nhung loai ong xoi phun ra nhieu tia nude, dau ong xoi 
cd tir 5 -4- 9 16 phun cd nhung 16 phun nude nguoc len tren de van chuyen 
dat cat len tren mat dat. 


Kinh nghiem cho biet rang: kha nang chiu tai ciia nhung coc ha 
bang xoi nude trong dat cat khong thua kem kha nang chiu tai ciia nhirng 
coc dong bang bua neu sau khi coc xuong each do sau thidt ke do 1,0 den 
1,5m ngu'di ta ngiing xoi nude va dong them cho coc mot so nhat bua de 
dua coc den vi trf thiet ke. Khi do cac ong xoi da duoc dua len cao va do 
tac dong cua bua ma dat cat xung quanh bi rung dong chuyen dich roi len 
chat 6 mui coc va chung quanh coc rat nhanh. 


Khi phai ha nhung coc cd kich thude ldn va sau ngudi ta se phdi hop 
giua may chan dong gan tren dau coc va tia nude cao ap. Vdi phuong 
phap ket hop nay cd the ha nhirng coc dat do sau tdi 30 4- 40m. 


3. Phuong phap thi cong ep coc 

Coc due san cd nhirng uu diem nhu: chat luong cua vat lieu coc cd 
the duoc kiem tra trude khi ha coc va sire chiu tai coc ldn do dat chung 
quanh coc bj nen chat va toe do thi cong ciia coc dong so vdi cac loai coc 
khac cung nhanh hon. 

Nhuoc diem ciia phuong phap dong la gay ra tieng on ldn, g^y rung 
dong trong qua trinh dong anh hudng xau den moi trudng va cac cong 
trinh lan can dac biet la cac khu dong dan cu. 
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De khac phuc nhirng nhupc diem neu tren nguoi ta da sir dung cong 
nghe coc ep. Theo giai phap nay cac coc dupe ha xuong den dp sau thiPl 
ke b4ng each nen tinh. 

Nguyen ly cua phuang phap nay la thiet bi duoc neo xuong dat hoac 
giu bang doi trong va cac coc dupe ep xuong bang he thong kfch thuy luc 
(hinh 2-29b). 



50u \mQ 500 500500 500 500500500500500500500500500500 



300 600 300 

Hinh 2 -29b Set do mav ep coc 


Luc ep cua thiet bi phu thuoc vao sUc nen cua kfch va trong lupng 
cua he doi trong hoac kha nang chju tai cua neo. 
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Dua tren each thi cong nguai ta c6 the phan chia thanh 2 phirang 
phap ep coc: phirang phap ep truac; va phirang phap ep sau. 

a. Phuang phap ep trade 

Phirang phap ep truac la trircmg hap coc duac thi cong co phan dai 
coc. Theo phirang phap nay doi trong dirac dat tren mot dan thep va thi£t 
bj ep dirac gSn v6i dan thep nay. Thi cong ep truac khong gian ft bi han 
che, ngirai ta co the dung cac doan coc dai den 6 4- 7m tuy theo gia ep, do 
do so luang moi noi khong nhieu chat luang coc dam bao, mat khac 
truong hop co coc khong dam bao yeu c^u thi co the ep them coc khac bo 
sung va tang cirang. De thi cong theo phirang phap ep truac neu mat bAng 
cong trinh chat hep khong cho phep sir dung can true de thao l^p dan ep 
va xep da doi trong thi nguai ta phai dung neo van vao da't bkng thu cong 
de gitr dan ep. 

b. Phuong phap ep sau 

Phucng phap ep sau la phuong phap coc duac thi cong sau khi da 
lam mong. Cac ban mong duac thiet ke dac biet co de s^n cac 16 de cha 
cp coc va neo. 

Thuong nguoi ta chi ep coc sau khi da xay duac 2, 3 tang nha, bai 
Iuc nay cong trinh lam chu’c nang cua doi trong, do vay cac doan coc 
dung de ep co chieu dai han che, no phu thuoc chieu cao tang 1 cua nha. 
Chat luang coc thi cong theo phuong phap ep sau co do tin cay thap do 
coc co nhieu moi noi. Sue chiu tai cua coc phu thuoc vao trong luang 
huu ich cua bo phan cong trinh duac huy dong cho viec ep coc nen 
thuong khong lan (khoang 20 ta'n). 

Ap dung phuong phap nay thuong de thi cong trong nhung dieu 
kien cong trinh rat chat hep, noi khong the huy dong cac thiet bi lan cong 
kenh nhu cac cong trinh sua chua, chong lun, xay chen... va sut chiu tai 
khong lan. 

Cong nghe coc ep duac sir dung lan dau lien a Viet Nam vao nam 
1983 de sua chtra chong lun cho khach san La Thanh. Coc hop thanh hoi 
cac doan co chi6u dai 60cm duac noi vai nhau b^ng cac chot thep. Cho 
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den nay coc ep dirac su dung tirang doi rong rai tai cac thanh pho cho cue 
nha xay mdi. 

Thiet bi ep coc dupe san xu£t trong nude co luc ep han che thuong 
khoang 60 -r 80 tan. Theo kinh nghiem thi loai may nay khong the ep cac 
coc xuyen qua nhirng lop dat co sire khang xuyen Ion hon 4 MPa. Kfch 
thude tiet dien cua coc thong thuong 25 x 25cm voi sue chiu tai khoang 
tren duoi 30 tan. 


Mot nhuqc diem nua cua phuong phap ep coc la anh hudng do sir 
phuc hoi cudng do cua dat trong khoang thoi gian dung ep de han noi 
doan coc sau. Thdi gian can thiet de hoan thanh mot moi noi khong it hon 
30 phut, nhidu truemg hop sau khi ket thuc mdi han coc se khong the tien 
sau xudng nua khi liep tuc ep. 


Do han chd cua thiet bi nen kich thude cua coc khong Ion, chieu s&u 
coc ep bi han che va sure chiu tai nho nen cong nghe ep coc noi chung chi 
thich hop cho cac cong trinh vira va nho co tai trong khong Ion. 
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Chirang III 

COC BE TONG COT THEP DO TAI CHP 


Theo phuang phap nay ngiroi ta dao hoac khoan mot 16 hinh tron xuyen 
qua cac lop dat cho toi chieu sau dat coc sau do tien hanh do be tong. 

Coc co the dung, xien, co dat hoac khong dat cot thep. 

Viec tao 16 co the’ dirpc thi cong b&ng each dong hoac van xo4n mot 
ong thep xuong dat, ong thep nay co the' rut len tai sCr dung hoac de nam 
lai cong trinh. 

Co rat nhicu phtrong phap thi cong coc be tong cot thep do tai ch6. 
Ve nguyen tac tfnh toan va trinh tir thi cong cac loai coc be tong cot thep 
do tai ch6 giong nhau. Su khac bici cua cac phtrong phap chi la each tao 
16 va do be tong. 

Sau day la mot so phtrong phap thi cong chu yeu : 

1. PHUONG PHAP THI CONG THU CONG 

Khi lop dat tot a khong sau lam, giai phap don gian nhat la dao diroi 
mong cot mot gieng ma tiet dien cua gieng ty le voi lire tac dung ben tren, 
nhung gieng nay thtrong dao thu cong va co dubng kfnh khong nho hon 
0.7m. Neu la mong cua tirong thi cac gieng nay dao each nhau tur 
4.0 ~ 5,0m lien ket voi nhau bang mot dam hoac vom dupe tmh toan de 
chiu dupe tai trong ben tren. 

Neu phai dao qua lop dat co nuoc ngam, ngudi ta phai su dung ong 
bao b<ing thep hoac bang be tong cot thep co luoi cat bang kirn loai. 
Truoc tien dao ranh ben trong doc theo chu vi ong bao de cho ong bao ha 
dan xuong dat, sau do lai dat mot doan ong bao mdi len ong bao cu va lai 
tiep ttic dao de ha dan xuong. Khi dao den cot thiet ke thi tien hanh do be 
tong mac thap \ ao trong ong bao. boi vi lop ngoai chfnh la ong bao ndm 
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lai trong cong trinh se bao ve 16p be tong nay. Doan gieng duai cung co 
the mo rong dien tfch de tang them kha nang chiu luc. 

Cach dao gieng theo kieu thu cong nay, vai loai kich thirac ttr 
1,5 + 2,5m thi a mot so nuac da dat dupe do sau toi da toi 50m doi vai loai 
dat dfnh va trong trirong hap nirdc ngam xam nhap vao gieng khong nhieu. 


Tuy vay nhin chung phuang phap nay dat va it dupe sir dung vi toe 
do thi cong cham va no doi hoi kich thirac gieng phai du lan de nguai ta 
co the thi cong a ben trong vi the thi cong theo phirang phap nay chi dirac 
thuc hien doi vai mong nong va co nhung kho khan dac biet ma khong 
sir dung ca gioi dirac. 


II. THI CONG COC BE TONG COT THEP DO TAI CH6 THEO PHUONG 
PHAP NEN DAT 


Phuang phap nay da duac ap dung ttr lau a nuac Phap chu yeu dung 
cho loai dat khong dong nhat ke ca dat dap. 

Nguai ta tao 16 bang each dong xuong dat mot mui nhpn hinh chop 
bang thep co trong luang khoang 2 tan cho rai ttr do tuy chieu cao cua gui 
bua, nhu vay dat chung quanh 16 cung duqc nen chat, vi vay ma khong 
can chong thanh. Duong kfnh cua chay thuang ttr 75-85cm. 


Neu can phai xuyen qua mot lap dat co nuoc, nguai ta lap vao ho 
dao ben tren lap nuac mot khoi luang dat set va xuyen chay tiep tuc nhu 
tren. Dat set se duoc ep chat ra chung quanh va bit km thanh tao thanh 
mot lap chong tham cho ho dao, dam bao thanh ho on dinh khong sut 16 
trong thai gian do be tong. 


Vi6c xuyen tao ho se cham dut khi chay khong an sau vao dat duqc 
nua (tmh toan theo do choi thiet ke). Luc nay nguai ta tien hanh do h6n 
hop soi da co tron vua xi mang cat (thuc chat la mot loai vua be tong rat 
kho) va sir dung mot loai chay thu 2 co hinh khum thay the chay nhon 
xuyen dat de ep vat lieu ra moi huo'ng va cu tiep tuc nhu vay cho den het 
chieu cao cua coe. 


be tong 


Lap tren cung nguai ta sir dung loai chay thu 3 b4ng 


luai uu uam 
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Thi cong theo phirang phap nay doi vdi vung dat yeu thi coc qua lap 
dat ay se phinh ra va co tiet dien ldn han so vdi tiet dien coc qua vung dat 
cung. Trong moi trudng hop mui coc bao gid cung phinh to ra (nhieu khi 
rat Ion) va nhu vay bao gid cung thoa man kha nang truyen tai tu mong 
xuong dat chua ke lire ma sat giira coc va dat trong trudng hop nay tang 
len dang ke (hinh 2-30). 





(2 a 3T) (1.500 kg) 



lie 


Cac lop be tong 3 loai chay dung trong qua trinh nen Coc be tong hoan chinh 
nhoi trong dat dat va dam be tong 

Hinh 2-30. Coc be (dug do tai did theo plutong phap nen dat 

Kha nang chiu tai cua coc be cong cot thep do tai cho thi cong theo 
phirang phap nen dat nay duqc xac dinh theo cong thuc: 

c =—cy—+(p +P ) 

KE(P+ p) 

Trong do: P - trong luqng qua dam mat b^ng; 

H - chieu cao rai dam; 
p - trong luqng coc be tong; 

E - do choi trung binh (sau 5 nhat cuoi cung); 

S - dien tfch mat dudi cua dam; 

K - he so an toan (K = 2 ^ 3). 

Cung co trudng hop ngudi ta su dung cong thuc dan gian han : 


3ES 
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III. CAC PHUGNG PHAP THI CONG COC BE TONG COT THEP d6 TAI 
ch6su'dung ONG BAO 

Theo phuang phap thi cong sir dung ong bao ngudi ta lai phan thanh 
2 nhom chmh: 

- Nhom thu" nhat: Thu hoi tai sir dung ong bao; 

- Nhom thu hai: Bo lai ong bao trong dat. 

M6i nhom tren day co hang chuc phuong phap thi cong khac nhau 
do cac cong ty xay dung cua nhieu nude thuc hien, chung ta se khong di 
sau cu the vao tung phuang phap ma chi gidi thieu nhung tinh chat chung 
ca ban nhat cua cac phuang phap do. 


I. Coc dam dong 

Ong thep co dudng kinh 400 ^ 550mm duac dat vuong goc vai mat 
dat, nguo'i ta do vao trong ong mot luang be tong kho cao khoang 
0,8 -r 1,0m xong, dung qua dam hinh tru nang 2^-3 tan de dam chat b£ 
tong tao thanh cai nut bit dau ong. Khi liep tuc dam nut be tong se an sau 
xuong dat keo theo ca ong nbng. Nhd co nut nay nude va dat se khong 
vao duqc trong ong. Mat khac khi ha ong, dat d chung quanh ong bi ten 
rat chat tao nen vach chong sut Id sau nay. 

Khi ong da duqc ha xuong tdi cao trinh thiet ke hoac khi do choi da 
dat tri so quy dinh, ngudi ta dung cap nang ong ten mot chut va dung qua 
dam de dam rat manh vao nut be long, (trude do ngudi ta da cho vao 
trong ong mot it be long de khi nut ong nong bat ra thi be tong se giu chd 
ngay khong cho nude d ngoai lot vao trong ong). Sau do cung vdi do va 
dam be tong, ngudi ta tu tir rut ong len. moi lan khoang 20 -r 50cm nhung 
luon luon d thap han mat be tong dd, muc dich giu cho dat va nude khong 
vao duqc trong ong bao va khong Etn vao lam giam chat luqng be tong. 

Nhd cac nhat dam manh ma be tong duqc nen chat va ep vao trong 
dat lam cho kich thude cua coc co hinh thu san sui va ldn han kich thude 
ong nong (hinh 2-31) 
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llinh 2-31. Tilth ti( tin coni’ coc dam dong 


Truong hop coc co col thep (hi phai chuan bi s4n col thcp cho coc. 
Khi ha ong bao den cot thiei ke thi ha cot thcp da buoc san xuong va dong 
manh de thao nui be tong ra khoi ong bao d6ng thbi tien hanh do be tong 
nhu da trinh bay d tren. Song, can chii y la kfch thiro'c qua dam trong trirdng 
hop nay phai co cd nho hon de di5 dang qua lai ben trong khung thep. 

Kha nang chju lai cua loai coc nay dupe 1 1 'nh loan dua iron 2 yeu to: 

(1) Kha nang chiu tai cua dat 6 mui coc va tiet dien phong doan 6 
chan coc dua theo kinh nghiem va so lupng be tong sir dung 6 giai doan 
dau tien. 

(2) Lire ma sat tong edng giua coc vd'i dat dua theo tinh chat, chieu 
sau va he so ma sat cua lung idp dat ma coc di qua. 

Dbi \oi loai coc nay lire chiu lai thong 'hudng la tu 40 c 80 tan va 
chieu dai cua coc la 20 -r 25m. 

Nguoi la co the dung phuong phap nay de thi cong cac loai coc 
mihienn tu 5 -c 25Loai coc nuhieng nav bao gib cung la loai coc co cot 
thep lien sudt chieu dai cua coc {hinh 2-32). 













Ilinh 2-31. Coc dam dong nghieng va each kiem Ira coc 
theo phtidng phap nen null 

- Coc dam dong co ndp day: 

Ngiroi ta co the thay the nut be tong bang mot nap day hlnh chop 
non bang gang de ngan khong cho nuoc va dat lot vao trong ong trong 
qua trinh ha ong. 

Khi do be tong coc thi nap day se bat ra khoi ong bao cung voi be 
tong va nam lai trong dat (hlnh 2-33). 



Nap day bang gang hoac BTCT 


Ilinh 2-33. Coe dam dong co nap day 









Tinh toan kha nang chiu tai cua coc dam dong (theo Simplex): 

2PH | 2PHa 

" r + r, + (P + l)Af 

Trong do : C - kha nang chiu tai cua coc; 

r - do choi trung binh cua 5 nhat bua cuoi ciing; 

r, - do choi trung binh cua toan bo qua trinh dong coc; 

A - tiet dien ngang phan mui coc; 
a - tiet dien ph^n coc chiu lire ma sat; 

P - trong lirpng cua bua (kg); 

H - chieu cao roi bua (cm); 
f - he so an toan (f > 4). 


2. Phirong phap dung khi nen 

Ngudi ta ha ong bao thep kich thuoc tir 4>250 den <j)500 xuong dad 
bang each khoan lay da't ben trong ong ra ma khong dong, ong thep gom 
cue doan co chieu dai tCr 2,0 h- 4,0m va noi voi nhau bang ren rang cua. 
Doan ong tren ciing duoc bit kin bang mat bich. Tren mat bich nay dupe 
trang bi 2 he thong van: mot he thong van dan khi nen va mot he thong 
van de thoat nude tir trong ong thep qua mat bich ra ngoai (hinh 2-34). 


llinh 2-34. So do cua thief bi 
thi cong coc theo plurong phap 
dung khi nen 
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Khi da ha ong den vi tri thiet ke, ngudi ta l4p mat bfch va bam khf 
nen vao trong ong bao qua van dSn khf. Khf nen se day nude thoat het ra 
ngoai 16 khoan, luc nay nguoi ta mdi bam be tong vao trong ong bao. Khf 
nen co nhiem vu tao mot lap be tong phinh ra a mui coc, nen chat len be 
tong va day nguqc len n4p mat bfch lam cho ong bao bi keo dan len. 

Khi dd be tong dot cuoi ciing (each d&u coc khoang do 50cm), 
ngudi ta thao h6't cac doan ong bao ben tren phan be tong da d6 ra lap lai 
mat bfch va tang manh ap suat khf nen. Luc nay, khf nen se nang hdn ong 
bao len va tao ra mot luc rat lorn nen xuong b6 mat be tong lam cho be 
tong chdc dac d6ng thdi ep cho be tong xuyen ngang vao cac lap dat. 

Phuang phap thi cong coc be tong cot thep do tai ch6 duqc sir dung 
pho bien tai My, do cac cong ty WESTERN FOUNDATION USA, 
CORPORATION USA va MAC ARTHUR CONCRETE PILE thuc hicn. 


3. Phuang phap sur dung chat no 


Theo phuang phap thi cong nay, ngudi ta dong mot ong thep hoac 
mot coc g6 xuong vi trf se thi coc. Khi ong thep hay coc g6 da den vi trf 
thiet ke thi nguai ta rut len va ha xuong day ho mot luqng thuoc no co tfnh 


toan dua theo yeu cau lam viec cua mong va tfnh chat cua dat nen. Luqng 
thuoc no duqc bao goi de tao thanh mot qua min dinh huong theo phuang 


ngang (hinh 2-35). 

I li III IV 




With 2-35. Sit' clung dial no de thi cony coc 
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Neu thanh ho khong on dinh, co the 16 thi can phai co ong bao, 6'ng 
bao tha xuong each day ho khoan do 1,0m. 

Ngiroi ta do day be tong vao ong bao hoac ho do coc go tao ra va 
gay no. Khi do chat no tao ra khong the tir do thoat len tren, hon niJa da 
duoc dinh huong nen se tao ra 6 chan coc mot ho Ion va ngay lap tire 
diroc don day be tong. Sau do be tong tiep tuc duoc do xuong, ngirbi ta 
tien hanh dam va rut ong bao len tir tir. 

Tfnh toan coc thi cong theo phuong phap nay, ngirbi ta khong ke luc 
ma sat 6 phan than ma chi ke phan tac dung ciia mui coc. 


4. Phurong phap dong va rung 

A ^ ^ ^ 

Ong thep dirdng kinh 406mm co nap day de chong nuoc duoc dong 
xuong dat nh6 bua hoi. Bua co trong luong 2000kg. Do roi ciia bua 
0.75 4- 1,0m. Khi ong da ha den do sau thiet ke nguoi ta do be tong vao 
ong bao va bua hoi tiep tuc hoat dong. 



Hinh 2-36. Thi cong theo each dong va rung 
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Nhd 2 tam dem gin vao day treo giu coc 6 phia tren dau bua. tac 
dung len xuong cua bua voi chu ky 80 nhat/phut se tien hanh d6ng thdi ca 
viec d^m be tong va nho ong bao (hinh 2-36). 

Khi bua bat ien dgp vao tam dem lam ong bao bi day len dong thoi 
gay sut be tong khi bua noi dap vao mu cua ong bao. 

Thoi gian thi cong theo phuong phap nay khoang 1 gio dupe 1 
coc dai 12m. 

5. Thi cong diing gau nao vet 



Hinh 2-37. Phuc/ng phap dung gau nao vet ho khoan 


Thi cong theo phuong phap nay, ngudi ta khoan ho coc tuong tu nhu 
khoan tham do dia chat, nguoi ta su dung chiec g^u co nap day roi dung 
luc xoay va ep de ludi cat cua gau lam ra dat. Dat vun do gdu lam ra ra 
dupe don vao g£u va dong nap lai roi dua len mat dat (hinh 2-37). Luc ep 
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va toe do khoan phu thuoc vao do cufng cua dat, neu gap dat qua cting 
hoac da ngubi ta co the dung khoan de pha. Con khi phai xuyen qua cac 
lap dat rai rac thi co the phai dung ong bao de giu thanh dat. ong bao la 
cac doan ong thep ngin lien ket vdi nhau bang rang cira. 

Ngubi ta co the ma rong tiet dien mui coc tang gap doi tiet dien 
thudng, nhung phan ma rong nay phai n&m trong n£n dat dinh vi khong 
the sir dung ong bao. Viec ma rong nay nhb mot loai mui khoan dac biet 
va tien hanh sau khi gau khoan ho dao da khoan xong. 

Coc co the dat hoac khong dat cot thep. Viec lam sach ho dao dirqc 
tien hanh trude luc do be tong. 

Khi do be tong ap lire thuy tinh ben trong coc do be tong m6i do 
gay ra se tang len khong ngirng va den m6t luc nao do lire nay se ldn han 
luc day cua dat va coc se khong con nguy hiem gi nua. Luc nay, ngirai ta 
se rut ddn ong bao len d6ng thai vdi viec tiep tuc do be tong. Loai coc nay 
co the thi cong nghieng khoang 15°. 

6. Phirang phap thi cong coc su dung bun khoan 

Phuang phap nay thi cong dao ho khong can sir dung ong bao, 
nhung khong cho phep ma rong chan coc. Nguai ta dung bun khoan (hay 
nude nang) de giu thanh ho khoan. 

Bim khoan la mot loai chat long dang keo bao g6m chu yeu la dat set 
cue min hoa tan trong nuoc. Nha co dung trong ldn han nude (khoang 
1,10) no tao ra mot ap lire d tat ca moi diem trong ho khoan ldn han ap lire 
day cua nude ngam va tao thanh mot ldp mang dinh, do do lam on dinh thanh 
ho khoan. 


Phuang phap thi cong sir dung biin khoan cho phep xuyen qua bat 
ky loai dat nao va bat ky do sau nao vdi dieu ki6n la tiet dien cua coc 
khong duqc thay doi. 


Dung bun khoan bao ve thanh ho dao ve ly thuydt hoan toan dam 
bao va khdng can dung ong bao, nhung trong thuc te ngudi ta vin sir dung 
mot doan ong bao b phan tren ho khoan de bao ve ho khoan va din hudng 
can khoan (hinh 2-38). 
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Ilinh 2-38. Sa do van hank cuci phuang phcip fin cong coc 
sit dung bun khoan 


De cho'ng sut la khi khoan, ngiro'i ta sur dung cac loai may khoan co 
toe do thap. Loai coc thi cong theo phirang phap nay thudng co kfch 
thirorc tir 500 den 1000mm hoac han nua. Co the thi cong coc nghieng cho 
cac loai coc co kich thiroc nho. 


IV. COC HON HOP 


Nguoi ta da tong hap uu diem cua 2 loai coc due san va dd tai chd 


tiong viec thi cong coc h6n hop nham muc dich la loai bo nhirng bat lai 
va ton tai cua timg loai coc. 
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Phirang phap thi cong coc h6n 
hap sau day da dirge sir dung trude het 
d Anh sau do la d Phap voi sang che 
ciia Cong ty General de Construction 
de Fours d Montrouge. 

Coc nay bao gdm 1 mui coc va 
cac doan ong bing be tong cot thep 
due sin cling vdi mot loi coc be tong 
cot thep do tai chd. 

Cac ong be tong cot thep due sin 
nay hay con goi la vo coc co chieu dai 
lm dugc noi vdi nhau bing dai thep va 
ma tit. Cac dai thep va ma tit dam bao 
cac doan ong dirge noi chic chan vdi 
nhau that kin khit de' nirdc khong lot 
dirge vao trong than coc (hinh 2-39). 

Ha ong be tong vo coc nhd mot 
bua nang tir 3 den 5 tan tac dung len 
mot dem dac biet dat d dau coc. Luc 



Hinh 2-39. Coc lion hop lop ghep 
va do be tong toon khoi 


tac dong chii yeu cua bua di qua loi 

truyen xuong mui nhon d mui coc va mot phan ciia luc nay dugc truyen 


qua cac ong be tong de thing luc ma sat va an cac ong nay xuong sau cung 


vdi loi. 


Sir tinh toan va didu chinh luc nay trong qua trinh thi cong dugc 
thuc hien nhd mot thidt bi va mot ldp dem dac biet gin tren dau coc. Thi 
cong theo phuong phap nay thi su rung dong dugc giam xuong den mdc 
tdi thieu. 


May dong coc thong thudng la mot can true banh xfch nang 30 T va 
mot mo to 80 ma luc. Cin khoan dugc tua len gia loi coc va vo coc dugc noi 
dai dan, thi cong theo phuong phap nay co the dong xuong ddn do sau 30 m. 


137 



Sau khi dong xong loi duoc rut len, ngubi ta dat cot thep vao trong 
vo va do be tong. 

Phuong phap nay co the thi cong cac loai coc nghieng den 30". cac 
loai coc co dubng kinh tir 380 -s- 525mm, chieu day cua lop vo be tong tir 
100 150mm. Kha nang chiu tai cua coc nay vao khoang 30-100 T 

V. UU KHUYET DIEM CUA PHUONG PHAP THI CONG COC BE TONG 
COT THEP DO TAI CH6 

1. Lfu diem: 

- Do viec nen be tong trong ong bao nen chan coc duoc mb rong va 
ep be tong vao da't do do lire ma sat va kha nang chiu tai cua coc ion hon 
so vdi coc be tong tron. Hon nCra theo phuong phap nay ngubi ta co the 
tao duoc nhirng coc co the tiet dien rat Ion (1,5m). 

- Coc do tai ch6 co the duoc sir dung khi phai xuyen qua cac lop d&'t 
chua nubc mbt each tuong doi d i dang trong khi cac phuong phap thi 
cong khac se rat phiic tap va ton kem. 

- Co the ket hop viec thi cong coc vdi viec lay m^u va thu de kiem 
tra cudng do cua dat. 

- Xac dinh chieu dai can thiet cua coc mot each chinh xac cho tirng 
coc. Viec nay neu dung coc due san thi khong the lam duoc ma phai lam 
hang loat. 

- Khi phai xuyen qua nhung ldp dat khong dbng nh£t (nhu dat 
ddp...) da't it ch4c thi dung coc do tai chd se kinh te hon coc due san. 

- Sir dung thuan tien de thi cong nhirng mong co mat bang chat hep 
va chieu cao khong gian bi han che nhu cac cong trinh do thi. Trubng hop 
nay ngubi ta sir dung ong bao noi theo kieu van. 

- Khong doi hoi mat bang de san xu£t che tao coc va khong ma't thbi 
gian cho doi cho be tong dong cung sau khi do dl van chuyln va dong coc. 

- Bo duoc luong sdt thep tinh toan cho kbt c&u chiu uon vi coc 
khong phai van chuyen va cdu lap. 
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- Neu dung xi mang nd thi se tao nen sir lien ket rat chac gitfa coc 
do tai cho va dat. 

- Co the phoi hop coc be tong cot thep d6 tai ch6 va coc due san 
hoac coc do tai chd co thep va khong co cot thep tuy dieu kidn tung Idp 
dat phai xuyen qua. 

2. Nhirpc diem 

- Ngirori ta khong nhin thay nhdng gi da thi cong, dac biet la sir phan 
bo be tong phia sat mat trong ciia ong bao trong trurdug hop ben ngoai 
ong bao day nirdc, hoac co the luc rut ong tuong dat bi sut lo hay be tong 
bi nirt ne. De khic phuc tinh trang nay (thirc te van thuemg xay ra) ngucri 
la da tinh tiet dien coc be tong cot thep nho hon thi 5 -s- 10 cm so vdi 
dirdng kinh ong bao va gia cucrng them cot thep cho coc. 

- Nguy hiem co the xav ra doi vdi coc kd ben, gay ra xoi Id do viec 
rut ong bao. 

- Nguy co khong dong nhat be tong do do be tong trong nude. 

- Do be tong tuoi dt bi anh hudng cua nude xam thuc tan cong nen 
phai dung ong bao va de lai cong trinh, do do gia thanh cao va do ma sat 
giua coc va dat nen kem. 

- Cot thep co the bi dich chuyen trong qua trinh do be tong coc. 

- Qua trinh rut ong bao co the gay nguy hiem cho sir on dinh 
ngang cua coc. 
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Chirang IV 

THI CONG COC KHOAN NHOI 
VA COC BARRETTE 


Coc khoan nhdi la mot trong nhung giai phap mong dirge ap dung 
kha pho bien de xay dung nha cao tdng tren the giai noi chung cung nhu 
a Viet Nam noi rieng vao nhung nam gan day, bdi vi coc khoan nhoi dap 
ung dugc cac dac diem rieng biet cua nha cao tang nhu : 

- Tai trong tap trung rat ldn d chan cac cot nha. 

- Nha cao tang rat nhay cam vdi do lun dac biet la lun lech, vi lun se 
gay tac dong r&t ldn den sir lam viec tong the cua nha. 

- Nha cao tang thudng dugc xay dung trong khu vuc dong dan cu 
mat do nha co s5n kha day. Vi vay, van de chong rung dong va chong lun 
de dam bao an toan cho cac cong trinh lan can la mot dac diem phai dac 
biet luu y trong xay dung loai nha nay. 

Ngoai nhung uu diem cua coc khoan nhoi la thoa man duoc cac yeu 
cau tren, thi edng coc khoan nhdi se tranh dugc tieng 6n qua muc, hon 
nCta neu su dung mong barrette (mot dang dac biet cua coc khoan nhdi) 
lam cac tang ham cho loai nha nay se rat d£ dang va co rat nhi6u cai lgi: 
trude mat la cong trinh dugc giam tai trong do lay di ldp dat cac tang ham 
chiem chd, mat khac co tang ham thi nha cao tang se tang do 6n dinh khi 
chiu luc ngang, hon nua cong trinh co them dien tfch su dung. 

I. CAC DANG COC KHOAN NHOI PH6 BIEN VA CAC PHUONG PHAP 
THI CONG COC KHOAN NHOI 


Ve hinh thde coc khoan nhdi co cac loai : 

- Coc nhdi dan gian tiet dien hinh tru va khong thay doi tren suot 
chieu sau cua coc 
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- Coe nhoi mo rong day : Coe hinh tru tron khoan binh thuong 
nhirng khi gan den day th'i dung gau dac biet de mo rong day ho khoan, 
eung co the sir dung mot lirong nho thuoc no de mb rong day 

Ngiroi ta eung co the mo rong nhieu dpt b^ng khoan hoac thuoc no 
Iren suot chic ; u dai than coc. 



Hinh 2-40. Cac loot coc klioan nhoi 

a) Coc khoan nhoi dan gain; h) Coc inch dug day; 
c) Coc mdrong dux va than; d) Coc barrcnuc. 


Coc dupe mb rong day va coc dupe mb rong nhieu dot b than coc se 
tang sue chiu tai hon nhieu so voi coc thong thuong. 


- Coc barrette : Dav la mot loai coc nhoi co tiet dien hinh chu nhat, 
chu L, chu I, chu H thuc chat la lam nhu'ng hue tubng sau trong dat bang 
be tong col thep - coc nay co sire chiu tai rat Ion toi da den 6000 T va rat 
uu \iet khi \ay dung nhung nha co nhi6u icing ham vi no la tubng cu 
chong sap lb quanh nha. vira la tubng cir chong nubc cho cac tang ham. 


Cac phuong phap thi cong coc khoan nhoi: 

Tren the gibi cb rat nhiCu cong nghe va thiol bi thi cong coc khoan 
nhoi. Tuy nhien 2 nguyen ly duoc sir dung trong tat ca cac phuong phap 
th i cong la : 
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- Coc khoan nhoi c6 sir dung ong vach; 

- Coc khoan nhoi khong dung ong vach. 


1. Coc khoan nhoi co sir dung ong vach 


Loai nay thudng dirge sir dung khi thi cong nhung coc nim ki sat 
vdi cong trinh co sin hoac do nhung diSu kien dia chat die biet. Coc 
khoan nhdi co dung ong vach thep rat thuan lgi cho thi cong vi khong 
phai lo viec sap thanh ho khoan, cong trinh ft bi ban vi khong phai sir 
dung dung dich bentonite, chat iugng coc rat cao. 


Nhugc diem ciia phuong phap nay la may thi cong ldn cong kenh, 
khi may lam viec thi giy rung va tieng on ldn va mat khac rat kho thi 
cong nhung coc co do dai tren 30m. 


Cung co the dung ong be tong cot thep lam vach trong truemg hop 
nay phai noi cac doan ong sao cho that thing dung de tranh cho gau 
khoan va dap vao thanh vach. 

Khi dung ong be tbng cot thep lam thanh vach thi co the thi cbng 
theo cac each sau day : 


- Khoan kieu vira lie vira ep: May co co cau de tao lire rung va co 
bo phan kep thanh ong de giu* cho ong dugc thang dung, dng vira bi rung 
vira bi ep xuong dat. Viec lay dat da trong ong dugc thuc hien bing each 
dung geiu khoan xoay thong thudng. 


- Khoan kieu vira xoay vira ep : Loai ong vach nay a doan dudi :ung 
co ludi cit dat bing hgp kim cung. Viec lay dit da trong ong cung iugc 
thuc hien bing nhung gau khoan thong thudng. 


- Dao bing gau xoay trong ong vach : Khoan coc trong lap dit set 
hoic cat, ong vach dugc ep xuong cho tdi khi dat do sau thiet ke. Trong 
qua trinh ep phai sir dung khung din de gilt cho cac doan ong tiang 
dung va de lien ket. 


2. Coc khoan nhoi khong dung ong vach: 

Day la cong nghe khoan rat pho bien, uu diem ciia phuong phap nay 
la thi cong nhanh dam bao ve sinh moi trudng va it anh hudng den ;ong 
trinh chung quanh. 
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Phirang phap nay thich hap vdi loai dat set m6m, nira cung nira 
mem, dat cat min, cat tho hoac co lan soi ca hat tir 20 den 100mm. Khi 
dia tang co da ca tren 100mm, da m6 coi, da goc, da phong hoa thi 
phirang phap nay boc 16 nhupc diem la khoan khong xuong, do chfnh xac 
theo phirang th^ng dung cung nhu kich thudc hinh hoc cua coc se dat 
khong cao. 

Co 2 phuang phap dung coc khoan nhoi khong sir dung ong vach: 


a. Phuang phap khoan thoi rua hay phdn tuan hoan: 


Phirang phap nay xuat hien tur lau va hien nay vln con dupe sir 
dung rong rai a Trung Qu6c. Tai Viet Nam mot so dan vi x^y dirng lien 
doanh vdi Trung Quoc van sir dung cong nghe khoan nay. 


May dao sir dung guong xo4n de pha dat, dung dich bentonite dupe 
bam xuong ho de giu vach ho dao. Miin khoan va dung dich dupe may 
bam va may nen khi day tir day ho khoan len dua vao bd lang de loc tach 
dung dich bentonite de tai sir dung. 


Cpng viec dat cot thep va do be tong tien hanh binh thudng. 

Uu diem : Phuang phap nay co gia thiet hi re, thi cong dan gian, gia 
thanh ha. 

Nhupc diem : Phuang phap nay co toe do khoan cham, chat lupng 
va dp tin cay chua cao. 


b. Phuang phap khoan gdu : 


Theo cong nghe khoan nay, gau khoan thuang co dang thiing xoay 
c4t dat va dua ra ngoai. Can gau khoan co dang ang-ten, thubng la 3 doan 
truyen duac chuyen dong xoay tir may dao xuong gau nha he thong ranh. 
Vach ho j^hoan dupe giu on dinh nha dung dich bentonite. Qua trinh tao 
16 dupe thuc hien trong dung dich bentonite. Trong qua trinh khoan co 


the thay cac gau khac nhau de phii hop vdi nen dat dao va dd khde phuc 
cac di tat trong long dat. Viec dat cot thep va do be tong cung dupe tien 
hanh trong dung dich bentonite. Cung nhu phuang phap tren a day ben¬ 
tonite cung dupe loc thu hoi va tai sir dung. 
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U’u didm cua phirang phap nay la thi cong nhanh, viec kiem tru chat 
luqng di dang thuan tien, dam bao ve sinh moi trudng va ft anh hubng 
den cac cong trlnh lan can. 

Nhuqc diem cua phuong phap nay la phai six dung cac thiet bi 
chuyen dung gia d^t, gia thanh coc cao. 

Phirang phap nay doi hoi quy trlnh cong nghe rat chat che, can bo 
ky thuat va cong nhan phai thanh thao, co y thurc to chixc va ky luat cao. 

Do phirong phap nay khoan nhanh hon va chat lirong dam bao hon 
cac phirang phap khac, nen hien nay cac cong trlnh lan a Viet Nam chu 
yeu sir dung phirang phap nay b4ng cac thiet bi cua Due (hang Bauer) cua 
Italic (hang Soil-Mec) va cua Nhat (hang Hitachi). 

Sau day se gioi thieu chi tiet quy trlnh cong nghe thi cong va cac 
thiet bi trong thi cong coc khoan nhoi theo phuomg phap khoan gau trong 
dunu dich bentonite. 

c 

II. QUY TR1NH CONG NGHE THI CONG COC KHOAN NHOI 

Quy trlnh cong nghe thi cong coc khoan nhoi (hlnh 2-41 va 2-42), 
bao gam nhirng cong doan sau : 


QUY TRINH CONG NGHE THI CONG COC KHOAN NHOI 



Tron 

Benlonue 


Cat chifa 
Bentonite 


Cap dung dich 
Bentonite 


Loc cat 


Thu hoi dung dich 
Bentnite 


IIinh 2-41. Quy irinli cony nyhe tin cony coc khoan nhoi 
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Chuan bi 
Dinh v| 

Ha ong vach 
Khoan 
Vet day ho 
Lip dat cot thep 
Lip ong do be tong 
Thoi n’fa ho khoan 
Do be tong 
Rut ong vach 





Ilinh 2-42. Cac qua ti . 11/1 chu yen (hi cony cqc khoan nhoi 


- Cong tac chuiin bi; 

- Cong uic dinh vi tim coc; 

- Cong tac ha ong vach, khoan va bom dung dich bentonite; 

- Xac nhan do sau ho khoan va xir ly can lang day ho coc; 

- Cong tac chuan bi va ha I6ng thep; 

- L4p ong do be tong; 

- Cong tac db be long va rut ong thep; 

- KiC ; m tra chat lirpng coc. 


I. Cong tac chuan bi 


Dd \ icc thi cong coc khoan nhoi dat hicu qua cao thi ngoai viec 
phai chuan bi cac loai thict bi thi cong can thiet phai dieu tra kha nang 
van chuycn, ap dung cac bicn phap ngan ngda tieng on va chan dong... 
con phai tien hanh dieu tra day du cac mat \c tinh hinh pham vi chung 
quanh hien tnrbng. 

Can chu y may khoan thuoc loai thiet bi Ion. rat nang nen nhat thiet 
phai dieu tra day du ve phirong an \a 16 trinh \ an chuyen. Phai dam bao 
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co du dien tich b hien truong de lap dung thiet bi, ngoai ra con phai thuc 
hien viec xu ly gia co mat dubng va nen dat trong khu vuc thi cong db 
thuan tien cho viec ldp dung thiet bi va xe co di lai. 

Phai co cac bien phap han che tac hai ciia tieng on va chan dong. 
Tuy so voi coc dong thi coc khoan nhoi la phuong phap thi cong it chan 
dong va it tieng on, nhung tren thuc te vim co tieng on do co kha nhieu 
thiet bi xe may cung hoat dong. 

Cac bien phap giam tieng on nhu sau: 

- Giam tieng on tir dong co no : chu y hudng phat ra tieng on va dat 
chup hut am b dong co no.. 

- Dien khi hoa nguon dong lire : dung dong co dien thay cho cac 
may no, may nen khi. 

- Xay tubng bao quanh hien truong : Chu y la hicu qua ciia viec 
each am bang tubng phu thuoc rat nhieu vao do cao va chat lieu lam 
tubng. Neu tubng lam biing vat lieu each am thi hieu qua rat cao. 

Can chu y xac nhan chiing loai va vi tri ciia cac vat kien true ngam 
va xem xet kha nang gay itnh hubng den khu vuc va cong trinh lan can de 
co bien phap xir ly thich hop. 

2. Djnh vi vi tri dat coc 

Cung giong nhu coc dong, b day can phai dat may kinh vi de xac 
dinh vi tri dat coc. Viec dinh vi dupe tien hanh trong thbi gian dung ong 
\ach, co the nhan thay ong vach co tac dung dau tien la dam bao co dinh 
vi in' ciia coc. Trong qua trinh lay dat ra khoi long coc can khoan se dupe 
dua ra dua vao lien tuc nen tac dung thu hai ciia ong vach la dam bao 
khbng cho bi sap thanh b phia tren va cung nhu vay coc khong bi lech ra 
khoi vi tri. 

Tir mat bang dinh vi mong coc ciia nha lap he thong dinh vi va lubi 
khbng che cho cong trinh theo toa do. Cac lubi dinh vi nay dupe chuyen 
dbi va co dinh vao cac cong trinh !an can hoac lap thanh cac mbc dinh vi. 
Cac mbc nay dupe rao chan va bao ve chu dao va lien tuc kiem tra dc dC ; 
phbng xe dich do va cham va lun. 
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3. Cong tac ha ong vach, khoan va bom dung dich bentonite 

Ong vach hay con gpi la ong chong la mot ong bang thep co dirong 
kinh Ion him dirong kinh gau khoan khoang iOcm, ong vach dai khoang 
6m dupe dat 6 phan tren mieng ho khoan nho len khoi mat dat do 0.6m. 

Ong vach co nhiem vu : 

- Dinh \'i va dan huomi cho mav khoan; 

- Giu' On dinh cho bC ; mat ho khoan va chong sap thanh phiin Iren 
ho khoan; 


- Brio ve do dat da, thiet bi khong roi xuong ho khoan; 

- Lam san do tarn va thao tac de buoc noi va lap dirng 


cot thep, \i\p 


dirng va thao do ong do be tong. 


Sau khi do be tong epe nhoi xong ong vach se duoc rut len va thu 


hoi lai. 


Cac phuong phap ha ong vach : 

- Phuong phap rung : la su dung loai bua rung thong thiro'ng, de dat 
dp sau khoang 6m phai mat khoang 10 phut, do qua trinh rung dai anh 
huong den loan bp khu \irc Ian can nen de khac phuc hien lirpng tren 
trade khi ha ong vach ngtrdi la dao siin mot ho sau tu' 2,5 -t- 3,0m tai vi tri 
ha epe \ r di muc dich hoc bo lop cung tren mat dat giam tho'i gian cua bua 
rung xuong con khoang 2^3 phut. 


- Phuong phap ep : la sir dung may ep de ep ong vach xuong do sau 
can thiet. Phuong phap nav chiu dupe rung dong, nhung thiet bi c6ng 
kenh. thi edng phuc tap \a nang suat thap. 

- Su dung chinh may khoan de ha ong vach: Day la phuong phap 
phd bien hien nay. nguoi ta ldp vao gau khoan them mot dai sat de mb 
rpng ho dao khoan den hot dp sau cua ong vach thi dung can cau hoac 
may dao dua ong vach \ ao \ i tri \a ha xuong cao trinh can thiet, dung can 
go nhe len ong vach de dieu chinh dp thang dung. Sau khi dat ong vach 
xong phai then chat bang dat set \a nem de ong vach khong the dich 
chuyen dupe trong qua trinh khoan. 



turti 














































Uinh 2-46. So do co can md' rang 
than cor 


a i So do nguyen ly; 

I. Can khoan: 2. Dao cAt; 

I Thung gom dat da: 4. True xoay 

h hi c) Mot kieti md rang day 


a) 



Hinh 2-47. Thiet bi md rdng trong 
khoan coc nhoi EDF-55 (Phap) 

a) Clio veto Id khoan; 

b) Gom va di(a dat khoi long coc 


Qua trinh nay dirge there hien sau khi dat xong ong vach tam. Dat 
lay ia khoi long coc dirge thgc hien bang thiet bi khoan dac biet. dau 
khoan lay dat co the la loai gubng xo^n cho lap dat set hoac la loai thung 
t ho lop dat cat. Di^m dac biet cua thiet bi nay la can khoan, nhir da gioi 
thieu o tren. Can co dang ang-ten gom 3 ong long vao nhau va truyen 


durge chuven dong xoay, ong trong cung gdn vai g^u khoan va ong ngoai 


cung gan vai dong co xoay cua may khoan. Can co the 


keo dai den do sau 


c^n thiet. 


Mot so tinh nang ky thuat cua cac may khoan coc nhoi dang dirge 
sir dung b Viet Nam: Trong mot vai nam gan day may khoan coc nhoi 
dirge nhap vao Viet Nam vai nhieu chung loai cua nhieu nirac khac nhau. 
Cac loai may khoan coc nhoi dirge trinh bay sau day la nhung loai may da 
dirge sir dung tirang doi phd bien: 
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IIinh 2-48. Max KH-100 (HITACHI) 

1. May khoaiv. 2. Cap nang gia khoan; 3. Thanh giang cho gia 
4. Be gia; 5. Cap cua can khoan; 6. Banh luon cap; 7. Khap noi; 
b. Can khoan; 9. True quay; 10. Gau khoan; 1 I. Klumg da phia trirac; 
12. Xylanh de nang gui. 


Oac trunjj 

Kieu 

may 

KH-100 

KH-125 

Chieu dai gui (m) 

19 

19 

Duong ki'nh 16 khoan (mm) 

600-1500 

1500-2000 

Chieu sau khoan (m) 

43 

43 

Toe do quay cua may (vong phut) 

24-12 

24-12 

Momen quay (kNm) 

40-5 1 

40-51 

Trong lirpng may (tan) 

36,8 

44,5 

Ap lire len dat (MPA) 

; 0,077 

i_ „ 

0,066 

i__ 
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Hinh 2-49. Max BAUER (Due) 


Kieu may BAUER 


V 111 lieu 1\ V UIUUL 

' 

BG 15 



BG 40 

BG 50 

Chieu cao (m) 

21,10 

m 

22,70 

25-27 

29,60 

Momen khoan (kNm) 

220 

B9 

360 

360 

360 

I ni rhfnh (kN) 

160-200 

150 

200 

250-300 

300 

Cong suat may (kW) 

222 

180 

268 

297 

448 

I rung lucfng (tan) 

74 

80 

85-100 

115-117 

147 

Me thong nang hoac toi 

xilanh 

xilanh 

xilanh 

xilanh 

xilanh 


hoac toi 

hoac toi 


— 















I link 2-50. May SOILMEC (Italy) 


Chi tieu ky thuat 

R-6G 

R-9G 

R-12G 

R-22G 

Do sau lofn nh£t (m) 

50(80) 

50(80) 

50(80) 

52(62) 

Duong kinh Ion nhat (mm) 

1200 

1500 

2000 

2000(3000) 

Momen quay (kNm) 

61 

90 

123 

233,5 

Cong suflft max (kW) 

94 

138 

178 

200-294 

Nang luc nang (t) 

25 

30 

40 

65 

Do nghieng gia khoan (do) 

15 

15 

15 

10 

Trong luong may (kN) 

76 

90 

94 

140-319 
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Can cua may khoan co toe do quay khoang 20 - 5 - 30 vong/phut, cong suat 
khoan co the; dat tir 8-15 mVgid doi vdi dudng kinh coc tir 1000 1200 mm. 

Khi gau khoan day dat gau se dupe keo len tir tir vdi toe do khoang 
0,3 -4- 0,5m/sec, vdi toe do nay se khong gay ra hieu ung piston lam sap 
thanh ho khoan. Trong khi khoan do cau tao nen dat thay doi hoac co khi 
gap di vat doi hoi ngudi chi huy khoan phai co kinh nghiem de xu ly kip 
thdi ket hop vdi mot so cong cu dac biet nhu mui khoan pha, mui khoan 
cat, gau ngoam, bua may... 

Khi da khoan qua chiCu sau cua vach chong tarn viec giu thanh ho 
dupe thuc hien bang vua bentonite. 


b. Dung dich bentonite 


Bentonite la loai dat set co kich thude hat nho hon dat set kaolinite 
nen ngudi ta thuong dung dat set bentonite de che tao bun khoan. Khi 
hiem bentonite co the: dung mot phan dat set dia phuong chua cac hat 
vdi kich thude Ion hon 0,05 khong qua 10% va cac hat nho hon 0,005 
khong it hon 30%, tat nhien su thich hop cua dat set dia phuong phai 
dupe xac djnh trong phong thf nghiem. 

Dung dich set bentonite co 2 tac dung chfnh: 


- Giu cho thanh ho dao khong bi sap nhd dung dich chui vao khe 
nut quyen vdi cat roi tao thanh mot mang dan hoi boc quanh thanh vach 
ho giu cho cat va cac vat the vun khong bi roi va ngan khong cho nude 
tham thau qua vach. 

- Tao moi trudng nang nang dat da, vun khoan noi len mat tren de 
trao ra hoac hut khoi ho khoan. 


Tren thi trudng Viet Nam hien nay co nhieu loai bentonite nhu: 
- Bentonite dau khi do Petro Viet Nam san xuat; 


- Bentonite set Dong da do Hoa chat Thai Ha san xuat; 

- Bentonite GTC4 do Phap san xuat; 

- Bentonite VOLCLAY do My san xuat. 


Vd chat lupng thi bentonite do Viet Nam san xuat chat lupng khong 
cao vi chung co do tach nude Idn va do nhdt kem hay gay ra hien tupng 
sap thanh ho khoan dac biet khi gap tang dat co nhidu cat. 
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Cac dac tinh ky thuat cua bot bentonite: 
-Do am 9- 11%; 

* Do trirong no 14 -s- 16m//g; 

- Khoi lirqng rieng 2,1 T/m ; 

- Do pH cua keo vo'i 5% 9,8 -s- 10,5; 

- Gioi han long Aherberg > 400 h- 450; 

- Chi so deo 350 -*• 400; 

- Do lot sang c5 100: 98 -s- 99%; 

- Do ton tren sang co' 74: 2,2+2,5%. 


c. Bun khoan 

Bun khoan la dung dich bentonite bao g6m nude, set bentonite, dat 
set thong thirdng, xi-mang va chat phu gia. 

Cac thong so ky thuat chu yeu cua dung dich bentonite diroc khong 
che nhir sau: 


- Ham lirong cat < 5% 

- Dung trong 1,01 + 1,1 

- Do nho‘t 32 40 s (giay) 

- Do pH 9,5 -5- 11,7 

- Lit ; u lirong iron 30 -s- 50 kg bentonite/m' 


Do dung dich bentonite co tarn quan trong dac biet doi vo'i chat 
lirong ho khoan, do do phai cung cap du dung dich bentonite tao thanh ap 
lire dir giu* cho thanh ho khoan khong sap. Cao trinh dung dich bentonite 
it nhat phai cao han cao trinh mire niroc ngam tir l-2m, thong thirdng nen 
giu cho cao trinh dung dich bentonite each mat tren cua ong vach la lm, 
nguo'i ta co the dat them ong bao phia ngoai ong vach de tang them cao 
trinh va ap lire cua dung dich bentonite neu c^n thiet. (hinh 2-51). 


Trong qua trinh khoan chieu sau cua ho khoan co the irdc tinh nha 



dung mot qua doi day bang, dirong kinh khoang 5cm buqc vao dau thiro'c 
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day tha xuong day de do chieu sau ho dao va cao trinh be tong trong qua 
trinh do. Trong suot qua trinh dao phai kiem tra do thang dung cua 
coc thong qua can khoan. Gibi han do nghieng cho phep cua coc 
khong duqc vuqt qua 1%. 



Hinh 2-51. Dat dug bao ngodi de tang na'/ng dp ha 
cho dang dich Bentonite 


4. Xac nhan do sau ho khoan va xir ly can Hang day ho coc 
a) Xdc nhan do stilt ho khoan 


Khi tmh toan nguoi ta chi dua vao mot vai mui khoan khao sat dia 
chat dc tfnh toan do sau trung binh can thiet cua coc nh6i. Trong thuc te 
thi cong do mat cat dia chat co the lhay doi, cac dia tang co the khong 
dong deu giu'a cac mui khoan nen khong nhat thiet cu* phai khoan dung 
nhu' do sau thiet ke da quy dinh ma can co sir dieu chinh. 


Trong thuc te nguoi thiet ke chi quy dinh dia tang dat day coc va 
khi khoan day coc phai ngap vao dia tang dat coc ft nhat la mot lan dudng 
kinh cua coc. De xac dinh chinh xac diem dung nay khi khoan nguoi ta 
lay mau cho tung dia tang khac nhau va b doan cuoi cung nen lay m^u 
cho tung gau khoan. 

Nguoi giam sat hien truong xac nhan da dat duqc chibu sau yeu cau, 
ghi chep day du, kc ca bang chup anh mau khoan lam tu lieu bao cao roi 
cho dung khoan, sir dung gau vet de vet sach dat da roi trong day ho khoan, 
do chieu sau ho khoan chinh thuc va cho chuyen sang cong doan khac. 
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b) Xu ly can Idng day ho khoan 


Anh huong cua can lang doi voi chdt luang coc: Coe khoan nhoi 
chiu tai rat Ion neu d6 dong lai duoi day ho khoan bun dat hoac bentonite 
o dang bun nhao se anh huong nghiem trong tot kha nang chiu tai cua 
mui coc, gay sut lun cho kcl cau ben tren, lam cho cong trinh bi dich 
chuyOn gay ra bicn dang va nurt. Vi the m6i coc deu phai dupe xir ly can 
Idng rat ky luang. 


- Cac loai can ldng, co 2 loai . 

+ Can Idng hat tho: Trong qua trinh tao 16 dat cat roi vai hoac khong 
kip dua len sau khi ngirng khoan se Idng xuong day ho. Loai can lang na\ 
tao boi cac hat duong ktnh tuong dot to, do do khi da lang dong xuong 
day thi rat kho moi len: 

+ Can Idng hat min: Day la nhung hat rat nho lo lirng trong dung 
dich bentonite, sau khi khoan tao 16 xong qua mot thoi gian mdi lang dan 
xuong day 16. 

- Cac buoc xu ly can Idng: Vi trong day ho' khoan co 2 loai can lang 
khac nhau nhu lien non viec xir ly chung phai tien hanh theo 2 buoc : 

+ Buoc 1 - Xu ly can Idng tho: Doi voi phuong phap khoan gau sau 
khi 16 da dat den do sau du dinh thi khong dua gau len voi ma tiep tuc cho 
gau xoay de vet bun dat cho den khi day ho het can Idng moi thoi. 


Doi vdi phuong phap khoan 16 phan tuan hoan thi sau khi ket thuc cong 
vi6c tao 16 phai me bom hut, cho khoan chay khong tai do 10 phut, den khi 
bom hut ra khong con thay dat cat moi ngung va nhac dau khoan len. 

+ Buoc 2 - Xu ly can Idng hat min: Buoc nay se duoc thuc hien 
truoc khi do be tong. 


Co nhieu phuong phap xir ly can lang hat min. 
• PluMng phap thoi nht dung khi nen : 


Theo phuong phap nay ngudi ta dung ngay ong do be tong de lam 
ong xu ly can Idng. Sau khi ldp xong ong do be tong, nguoi ta ldp dau thoi 
rua len dau tren cua ong do. Dau thoi rua co 2 cira, mot cira dupe noi vdi 
ong dan de thu h6i dung dich bentonite va bun dat tir day ho khoan ve 


thiet bi loc dung dich, mot cira khac dupe tha ong khi nen <J)45, ong nay 
dai khoang 80% chieu dai cua coc (hinh 2-52). 
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Ilinh 2-52. Xif ly can long liar mm then phuong phap 
thoi rii'a bang kill nin 

Khi bit dau thoi rira khi nen dirge thoi len tuc vdi ap lire 7kg/cm 2 

qua diremg ong <J>45 dat ben trong ong do be tong. Khi khi nen ra khoi ong 

(j)45 se quay tro' lai thoat len tren ong do tao thanh mot ap Itrc hut a day 
ho dua dung dich bentonite va can liing theo ong do be tong den thiet bi 
loc va thu hoi dung dich. Trong suot qua trinh thoi rira nay phai lien tuc 
cap bu dung dich bentonite do dam bao cao trinh va ap lire ciia bentonite 
len ho mong khong thay doi. 

Thcri gian thoi rira theo phirong phap dung khi nen thircrng tir 

20 4 - 30 phut. Sau khi ngirng cap khi nen, ngircri ta tha day do do sau. Neu 

lop bun ling < 10cm thi tien himh kiem tra dung dich bentonite lay ra tir 
day ho khoan. Long ho khoan dirge coi la sach khi dung dich o day ho 
thoa man: 
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+ Ty trong y = 1.04 h- 1 ,20 g/cnr 


+ Dp nho'l q = 20" -s- 30"; 

+ Do pH = 9 t 12. 

Phuong phap nay co iru diem la khong can bo sung them thiet hi gi 
va co the dung cho bat clt phurong phap thi cong nao. 

• Pinioni> phap litem chuyen bentonite: 

Theo phuong phap nay ngiro'i ta dung mot may bom cong sual khoang 
45 -s- bOm'/h treo vao mot spi cap va tha xuong day hb khoan nhung luon 
nam trong ong do be long. Mot dubng ong co dubng kinh (j) = 80 4- 100mm 

dupe giln vao dau iren cua may bom va dupe co dinh vao cap treo may bom. 

A / 

Ong nay dua dung dich bun bentonite v6 may loc. Trong qua trinh luan 
chuyen dung dich bentonite luon luon dupe bo sung vao mieng ho khoan 
va ngubi ta thubng xuyen kiem tra cac chi lieu cua bun bentonite bom ra. 
Khi dung dich nay dat chi tieu sach \i\ do lang dat yeu cau < 10cm thi 
ngung bom va ket thuc cong doan luan chuyen bentonite nay. 

* Ccic pi it uni phap .\ti ly can lany khtic: 


Cac cong ty xay dung mong cua Nhat Ban co phuong phap xu ly 
can litng kha dac biel la khuay iron can lang len roi lap tuc do be tong 
vao, nhu \ay khong co can liing b mui epe ntia ma no lan vao trong be 
tong. Vi vay, van de b day chi la tang cubng chat lupng be tong b phan 
mui epe hoac loai bb so be tong co lan can lang nay. 


Theo nguyen lv Iren, Cong ty Mong Dai duong cua Nhat Ban da su 
dung voi phun nubc cao ap lap chung quanh me ngoai gan phan day cua 
khung cot thep va ong dan khi ben trong ong do be long de khuay non 
can lang vao nubc. 


Cong tv Cong nghiep mong Nhat Ban thi lai dung inartg de do vua 
be long xuong day lb khoan, sau do dung la khuay de tron sue can lang 
vao vua, khi da khuay iron xong thi lap tuc tha khung thep va do be tong. 

Cong ty Cong nghe mong Tokyo Nhat Ban lai su dung phuong phap 
phun tir nhung voi phun lap b day ong dan lam cho can lang bi khuay tron 


158 



Ion va do be tong vao ong dan ngay tron 
va d6 be long diroc tien hanh song song 
dau ong dan lhi vice phun mo'i ket thuc. 


g Hang thai nay. Vice phun nude 
lien luc cho den luc be tong ngap 


5. Cong lac cliuan hi va ha long thep 


Trong cac coc khoan nhoi thirong cac nha thiet ke chi dat cot thep 
loi 1/3 chieu dai cua coc, nhirng cung co cac thiet ke cua Nhat hoac mot 
so niroc khac lai dat cot thep xuong tan day. 

Cot thep dirge buoc sdn lhanh tirng long van chuyen va dal len gia 
gan ho khoan. sau khi kiem tra day ho khoan neu lop bun cal lang diroi 
day khong qua 10cm thi co the lien hanh ldp dat cot thep. Trong gia cong 
cot thep nguo'i la co the dung han dien de' co dinh cot dai, cot dirng khung 
va cot chu. Khi dung han dien de lien ket phai chu y den chat luong co 
the bi lhay dbi hoac liet dien thep co the bi giam di. Truong hop cot thep 
chm lire la col thep cudng do cao thi khong durpe han ma phai noi buoc 
bang day thep mem 2mm hoac dung kep chu U co bat oc. Vice noi cot 
thep phai dupe tinh loan va theo doi can than de tranh roi mat long thep. 

Ve do dai chia doan cua long thep neu cang dai cang giiim dupe so 
lu'ong khung thep va dau noi cot thep, nhu vay cang tiet kiem duoc thep 
\a lxanh dupe mot so khuyet diem trong ket cau. Tuy nhien, neu chia 
doan dai qua thi de gay ra bien dang hoac co the lam bong, lam tuot cac 
diem noi, diem buoc, lam cho lop bao ve khong deu va tham chi co khi 
lam cho khung thep bi troi len dan den giam chat luong cua coc. Ngupc 
lai, neu long thep lam qua ngdn thi se ton vat lieu, mat khac khi thao tac 
noi dau khung thep se ton rat nhieu thbi gian. 


Do lung phuong phap thi cong khac nhau, phu thupc vao ket cau 
cong trinh, thiet bi thi cong \a mat bang xay dung thubng do dai chia 
doan cua khung long thep giao dong trong khoang tu 8 den 12m. 

Cot thep dupe ha xuong ho khoan tirng long mot bang can true va 
dupe treo lam thbi Iren mieng ho vach bang each ngang qua cac dai tang 
cubng buoc san each dau lien cua long khoang 1,50m. Dung can true du'a 
long tiep theo noi \'6'i long dubi \ a liep tuc ha xuong den khi ket thuc. 
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Cot thep dirge co dinh vao mieng ong vach nhd cac quang treo. 
Truong hop cot thep khdng dai het chieu dai cua coc thi can phai chong 
lire day noi cot thep len khi do be tong bang each han nhCrng thanh thep 
hinh vao ong vach de co dinh long thep. 

Khi ha cot thep phai tien hanh rat 
can than tu tu giu cho long thep luon 
thang ddng de tranh va cham long thep 
vao thanh ho khoan lam sap thanh gay 
kho khan cho viec nao vet thoi rira. 

De dam bao do day ciia lop be 
tong bao ve thudng nguoi ta gan d mat 
ngoai cot thep chu mot dung cu dinh vi 
cot thep bang be tong, bang chat deo 
hoac han them lai bang thep tron hay 
thep ban vao mat ngoai I6ng thep. Cu 
ly theo chieu dai cua dung cu dinh vi 
cot thep thudng tu 3 den 6m va de 
tranh lech tarn so lugng dung cu dinh 
vi d mdi mot mat cat la tu 4 den 6 cai 
(hmh 2-53). 


B-B 


B 

L 


• Oai 

Con ke bang thep 
gii? chieu day Idp 
be tong bao ve 


B 


Ilinh 2-53. Dot cot thep trong 
coc khoan nhoi 


6. Lap dug do be tong 

Tuy theo tung phuong phap xu ly can lang, ong do be tong co the duoc 
lap ngay sau khi khoan ho xong de lam cong viec thoi rua day ho khoan, 
nhung cung co the duoc lap chi de dd be tong sau khi da xu ly can lang. 

/s' 

Ong dd be tong la cac ong thep day khoang 3mm co dudng kfnh tu 
25 den 30cm duoc che tao thanh tung doan co cac modun co ban la 0,5m; 
1,0m; 1,5m; 2.0m ; 2,50m; 3,00m; 5,00m va 6,00m de co the to hop lap 
rap tuy theo chieu sau cua ho khoan. 

Co 2 each noi ong hien nay la noi bang ren va noi bang cap. Cach 
noi bang cap duoc su dung rong rai hon nhanh hon va dd thao tac hon. 
Cho noi thudng co gioang cao su de ngan dung dich bentonite tham nhap 
\ ao ong do va duoc bdi mo de thao lap duoc de dang. 
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Ong do be tong dirge lap dan tirng doan tu dirbi len. De' lap ong do 
dirge thuan tien ngudi ta sir dung mot he gia do dac biet dat qua mieng ho 
vaeh, tren gia co 2 nua vanh khuyen co ban 16, mieng cua mdi doan Ong 
dO co dudng kfnh to hon va khi tha xuong thi bi giu* lai tren hai nira vanh 
khuyen do. Vi the ong do be tong dirge treo vao mieng ho vaeh qua gia 
do dac biet nay. Khi nira vanh khuyen tren gia do sap xuong se tao thanh 
mot hinh tron Om khft lay than ong do be tOng. 

Day dircti cua ong do be tong dugc dat each day ho khoan 20cm de 
tranh bi tac ong do dat da dudi day ho khoan nut lai. 

7. Cong tac do be tong va rut ong vaeh 

Sau khi ket thuc thoi rira ho khoan va dat long thep can phai tien 
hanh do be tong ngay, vi de lau bun cat se tiep tuc lang anh hirbng den 
chat lirgng cua coc. 

Ve nguyen tac do be tong coc khoan nh6i la do be tong diroi nude 
bang ong dan, cho nen ty 16 cap phoi be tdng phai phu hgp ve do deo, do 
dfnh, d6 chay trong ong dan ma khong hay bi gian doan, thudng ngudi ta 
dung loai be tong deo co do sut 13 ^ 18cm. Ty le cat khoang 45%, lugng 
xi mang tren 370kg/m\ Ty le nude xi mang nho hon 50%. Thudng ngudi 
ta dung da soi vi be tong da soi de chay hon be tong da dam. 

De tang cuong mot so tlnh chat cua be tong va thuan Igi trong thi 
edng ngudi ta co the cho vao be tong mot so chat phu gia nhu chat tang 
khi. chat giam nude hoac chat dong rdn cham. 

a) Hinh thuc ong dan dung de do be tong : 

Co 2 loai : Loai day day va loai co van trugt 

+ Loai day day la loai ong dan co mot cai nap day 0 dudi day. Day 
nap lai va cho ong dan tu tu chim xuong day ho, luc nay trong ong dan 
khdng co nude. Sau do, tien hanh do be tdng vao va nhac ong dan I6n cai 
nap se roi ra \ a luu lai d day ho. 

Ngudi ta cung co the sir dung mot nut bac dat vao ong dd de ngan 
each giua be tong va dung dieh bentonite trong ong do, sau khi nhac ong 
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do len nut bac se roi ra va noi len mat bentonite tren mieng coc va dugc 
thu hoi. 


+ Phirong phap van trugt : Theo phirong phap nay day ong dan vln 
de ho, cung nhu phirong phap tren ngudi ta tir tir dua dng din xuong den 
each day ho khoan khoang 10 den 20cm. 

Trudc khi do be tong cho van trirot vao trong ong do sat toi milt 
dung dich bentonite, sau do nhd trong lugng be tong dugc do lien tuc ma 
day nude d trong ong din ra ngoai. 

b) Toe do va thoi gian do be tong : 


Neu qua trinh do be tong bi gian doan thi d6 sinh ra sir co dm coc, 
cho nen do be tong phai that lien tuc, mat khac n6'u de phan be tong do 
trudc da vao giai doan so ninh thi se trd ngai cho viec chuyen dong cua be 
tong do tiep theo trong ong din. 

Toe do do be tong nen co glng cang nhanh cang tot. Phirong phap 
thdng dung la cho true tiep be tong tir xe van chuyen qua mang vao trong 
pheu cua ong din, tuy vay neu do qua nhanh cung se co van de la tao ma 
sal Ion giua be tong va thanh ho khoan gay id dat lam giam chat luong be 
tong. Kinh nghiem cho thay toe do do be tong thfch hop la vao khoang 
0,6mVphul. 

Thoi gian do be tong mdt coc chi nen khong che trong 4 gid, vi me 
be tong do dau tien se bi day noi len tren cung nen me be tong nay nen co 
phu gia keo dai ninh ket de dam bao no khong bi ninh ket trude khi kdt 
thuc hoan loan viec do be tong coc do. Ngoai ra con phai chu v la theo 
phuong phap ong din thi khoang 1,5 gid tir khi bit dau tron be tong phai 
do cho ky het. 

c) Do sdu cam ong dan vao trong be long va do cao vuot len ciia be tong 
Iren dau coc : 


Trong qua trinh do be tong ong do dugc rut dan len bang each 
thao bo dan tung doan ong sao cho ong luon luon ng^p trong vua be tong 
tir 2 - 9m muc dich de day be tong tir day ong din ra, be tong dang din len 
khong de cho dung dich bentonite va bun cat phfa tren lln vao be tong. 

Mat khac neu ong din elm vao be tong qua sau thi be tong phan day 
cua ong chay khong thong va se lam cho be tong trong phlu d dau ong din 
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bi Iran ra ngoai va roi tu do vao trong 16 lam kern chat lugng be tong va lam 
giam rat nhieu kha nang giu thanh dat cua dung dich bentonite. 

0 phan tren dau coc, khi do be tong diroi nude thi khong the tranh 
khoi bun, can lang lan vao trong be tong lam giam chat lugng cua be tong, 
do vay de dam bao an loan nguo'i ta thudng do be tong coc vupt len mot 
doan so vdi do cao cua thiet ke. Doan vugt len nay thudng la khoang 50cm. 

De ket thuc qua trinh do be tong, phai xac dinh dugc cao trinh cua 
be tong va cao trinh that cua be tong chat lugng tot. Viec quyet dinh thdi 
diem ngung do be tong se do nha thau de xuat va giam sat hien trudng 
chap thuan. 


d) Rut dug vdeh : 

Luc nay cac gia dd, san cong tac, treo cot thep vao ong vach deu 
dirge thao do. Ong vach dugc keo len tu tu bang can cau va phai keo 
lhang dung de tranh xe dich tim dau coc. Co the gdn them mot thiet bi 
rung vao ong vach de viec rut ong vach dugc d6 dang. 

Sau khi rut ong vach phai lap cat vao ho coc neu coc sau, lap ho thu 
bentonite va rao ch^n tarn bao ve coc. 


Khong dugc phep rung dong hoac khoan coc khac trong vong 24 gio 
ke tu khi ket thuc do be tong coc trong pham vi 5 lan duemg kinh cua coc. 

8. Kiein tra chat lugng coc khoan nhoi 


Viec kiem tra chat lugng thi cong ege khoan nh6i noi chung phai thuc 
hien true tiep tai hien trudng, do su phu'c tap trong thi cong, gia thanh cung 
nhu tinh chat quan trpng cua ege khoan nhoi doi vdi cong trinh iien yeu c4u 
kiem tra a giai doan che tao ege phai het sdc nghidm ngat, ty le lugng coc 
kiem tra nhieu vi neu co mot su sai sot nao trong qua trinh che tao gay hu 
hong se rat kho sua hoac neu khde phuc thi chi phi se rat Idn. 

Ket qua nghien cuu cho thay: nguyen nhan gay hu hong epe khoan 
nhoi rat da dang, nhung phan ldn cac khuyet tat la do cong nghe thi cong 
khong thich hgp gay ra, vi vay can phai kiem tra chat che loan bo cac 
cong doan thi cong coc. 
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Tuy vay, sau khi da do be tong viec kiem tra chat lirong coc v^n rat 
can thiet nhhm phat hien cac khuyet tat va xir ly nhirng coc bi hit hong. 
Doi lirong cua viec kiem Ira coc khoan nhoi la chat lirong cua nen dat va 
chai lirong cua ban than coc. 

Van de kiem tra ca 2 chi tieu nay da co nhieu phirong phap there 
hien b4ng nhirng cong cu hien dai, co the phan theo 2 phirong phap co 
ban la phirong phap tlnh va phirong phap dong. 

a. Kiem tra bang phuong phap tlnh 

(I) Phuong phap gia tdi tlnh: 


Day la phu’o'ng phap ph6 bien va dang tin cay de kiem tra kha nang 
chiu tai cua coc. Tuy theo yeu cau cu the ngiroi ta co the xac dinh kha 
nang chiu nen, chiu keo hay chiu day cua coc (hlnh 2-54, 2-55). 



Iiinh 2-54. Gia thii coc chin life 
nho lining citing 

i. Coc thin 2. Rich thiiy lire; 

3. Gia thif nghiem; 

4. Tram bom dau cho kich 

5. He thong lap dong ho do; 

6. Dong ho do chuyen vi 


Hinh 2-55. Thu coc chiu tdi 
trong ngang 

1. Thiet bi thir; 

2. D6ng h6 do chuyen vi 

3. Rich thiiy lire; 4. Coc thir. 

5. Coc neo; 6. He thong lap dong ho 
7. Tram bom dau cho kich 


Ve doi trong gia tai co the sir dung cac vat nang de chat ta; hoac sir 
dung khoan neo xuong dat. Co 2 quy trinh nen tlnh duoc sir dung nhidu 
trons thirc te lit: 
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-I- Quy trinh thi nghiem nen cham vbi tai trong khong doi de danh 
gia dong thoi kha nang chiu tai va toe do lun cua coc theo thoi gian. Thi 
nghiem coc theo quy trinh nay doi hoi nhieu thoi gian, co the keo dai 
nhieu nsay. 


+ Quy trinh toe do chuyen dich khong doi nhbm muc dich duy nhat 
3a danh gia kha nang chiu tai cua coc. Thi nghiem theo quy trinh nay chi 
keo dai tir 3-5 gib. 


Ngoai 2 quy trinh ke’ tren ngubi ta con ap dung mot so quy trinh gia 
tai khac nhu: Quy trinh thi nghiem nhanh vbi gia tai khong doi, quy trinh 
thi nghiem can bang... 


Nhiroc diem co ban cua phirong phap thi nghiem nen tinh la gia 
thanh rat cao va cong tac chuan bi thi nghiem doi hoi nhieu thoi gian. 


(2) PhKOng phap khoan lay man a loi coc 

Dung may khoan da de khoan lay cac m&u hinh tru co dubng kinh 
50-150mm b cac do sau khac nhau doc subt chifiu dai than coc b 3 vi tri 
each deu nhau tren mat cat ngang cua coc. 

Uu diem cua phirong phap nay la co the xac dinh chinh xac chat 
luong be tong cua coc, nhung nhirpc diem la chi phi lay mau kha Ion. Khi 
khoan 3 16 cho moi coc, neu khoan het ca chi^u dai thi chi phi khoan xap 
yi gia thanh cua epe 


(3) Ptuumy phap sieu dm 


Day la mot phirong phap rat pho bien, vi nhb no co thd phat hien 
nhung khuyet tat cua be tong dong thoi dua vao su tuong quan giua toe do 
tru von song va cubng do be tong ta co the biet dupe cudng do be tong ma 
khong phai lay mau hay pha huy ket cau. 


Ngubi ta dat hai ong thep co dubng kinh 80mm vao long thep vbi 
chieu dai bng b4ng chieu sau ho dao va doi xung nhau qua true cua coc 
trirdc khi tieii hanh db be tong. Sau nay, khi kiem tra chat lupng cua coc 
thi dua dau thu va dau phat sieu am vao 2 bng thep tren va iuon dupe giu b 
cimg mot cao trinh, song sieu am se quet theo tiet dien cua coc. B^ng each 
nay ngubi la danh gia dupe chat lupng be tong n4m giua 2 lb khoan. De kiem 
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tra chat che han chat luung coc, co the khoan hoac dat san tir 3-5 16 tren m6i 
cay coc thi nghiem. 

Co the sir dung phirong phap sieu am ma dau thu va dau phat ciing 
dupe gSn tren mot thanh che tao bang vat lieu each am. 

Phirong phap sieu am cho ket qua kha chinh xac, dang tin cay gia 
thanh thf nghiem lai khong cao lam. 6 nhieu nude da quy dinh so' coc phai 
thi nghiem theo phirong phap nay la 10% so coc. 

b. Kiem tra bang phuong phap dong 

(/) Phn'cmg phap do dm dpi 

Nguyen ly la sir dung ly thuyet tir hien tirong am doi: Ngudi ta go 
mot bua \ ao dau coc mot thiet bi ghi gdn ngay tren dau coc ay de ghi cac 
hieu ung \ e am doi ket qua do dac se duoc may tfnh xir ly de cho ra ket 
qua ve chat luong coc. 

Phuong phap nay don guin, toe do kiem tra rat nhanh co th6 dat toi 
300 coc/ngay, nhung nhuoc diean co ban cua no la do chinh xac chi dat 
veu cau voi do sau 20m tro lai (nguoi ta con goi la phuong phap bien 
dang nhe) 

(2) Phn'cmg phap rung 

Coc thi nghiem duoc rung cuong buc voi bien do khong d6i trong 
khi tan so rung duoc thay doi trong mot dai kha rong. Tan so cong huong 
do duoc se cho ta biet cac khuyet tat ciia coc nhu tiet kiem bi giam ycu. 
cuong do be tong thay doi... 

Phuong phap nay chi moi dupe ap dung chu yeu la 6 Phap boi thi 
nghiem kha phuc tap va doi hoi nguoi phan tich danh gia ket qua phai co 
trinh do cao va nhieu kinh nghiem. 

(3) Phn'cmg phap bien dang lan 

Theo phuong phap nay, xung chan dong dupe tao boi bua co trong 
lupng dii Ion (15 -s 20 tan) de huy dong toan bo kha nang chiu tai cua d&t 
nen. Trong thi nghiem chi can 2 -s 3 nhat bua la du, nhung coc phai dat do 
djeh chuyen can thiet. Nguoi ta ghi song gia toe va song bien dang cho 
m6i nhat bua. Ket qua se dupe xir ly bang cac chuong trinh may tinh. Do 
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nang tong sir dung trong thi nghiem rat lan nen trong thuc te co the phat 
hien dupe khuyet tat cua coc a do sau khong han che. 

Nhupc diem cua phurang phap nay la thiet bi cua btia nang va cong 
kenh mat khac do lire xung dong ldn co the lam hong coc. 


(4) Phuang phap null dong (Statnamic) : 

Nguyen ly la ap dung nguyen tic hoat dong cua dong co ten lira : 
thiet bi thi nghiem dupe gin vao dau coc cung vdi thiet bi gay no de tao 
ra phan lire tren dau coc. Khi no cac thong so ve gia toe, bien dang va 
chuyen vi dau coc se dupe thi6't bi thi nghiem ghi lai va nho cac phuong 
trinh ve truyen song se cho ta bieu do quan he giua tai trong tac dung va 
chuyen vi, tu - do se xac dinh dupe tai trong gidi han cua coc. 


III. THI CONG COC BARRETTE 


Coc Barrette la mot loai coc nhoi be tong cot thep, tiet dien don vj 
co sd cua coc la hinh chil nhat. Ngudi ta co the to hop de tao ra cac tiet 
dien coc co hinh thu da dang nhu tiet dien chu H, chiJ L, chu I, +... 


Viec tao 16 ho coc dupe thuc hien bang each dao bing gau dao. Gau 
dao co nhieu loai co kich thude khac nhau, cho nen kich thude tiet dien 
coc cung co nhieu loai khac nhau. 

Dac diem cua coc barrette la sue chiu tai cua mot coc rat ldn, cao 
nhai co the len tdi 6.000 tan va do sau chon coc toi da co the len tdi 
150m, coc co do thing dung gan nhu tuyet doi. 


Do coc co chu vi Ion nen nhieu khi chi luc ma sat thanh coc da du 
yeu cau chiu tai nen khong can dua mui coc xuong tan cac lop dat da 
cung d dudi sau. 


Do tiet dien coc barrette rat da dang, moment khang uon ldn, cho 
nen rat thich hop vdi cac cong trinh chiu tai trong ngang nhu chiu tai 
trong gio hoac dong dat. 

Coc barrette da dupe nghien cuu va su dung nhieu noi tren the gidi, 
vi du nhu: 


- Cong trinh Paris Etoile-Neuilly la mot toa nha lam van phong tai 
viing Neuilly cua Phap cong trinh sir dung 13 coc barrette hinh chu thap 
va chu I co sue chiu tai tir 400 den 1450 tan. 
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- Cong trinh THE NEW BRISTOL HARBOUR (Anh) da sir dung 
cac loai coc barrette co chieu rong 0,6m va 0,8m chi6u dai tir 2,2 -h 9,75m 
va sau tCr 13 tdi 17m. 

- Cong trinh nha may dien hat nhan BLAYAIS 3600 MW (Phap) da 
sir dung tdi 365 coc barrette co kich thudc 0,5x1,8m va 0,8xl,8m co dp 
sau trung binh khoang 20m. 

- Cong trinh KUALA LAMPUR CITY CENTRE a Malaysia la 2 
toa nha choc troi giong het nhau cao 452m dien tich mat b4ng 29.000m". 
M6i toa nha co 85 tang, mong nha gom 85 coc barrette co kich thudc 
1,2x2,8m sau tir 60 toi 125m va 19 coc barrette khac co kich thudc 
0.8x2.8m sau tir 40 tdi 60m. Dai coc la mot khoi be tong day 4,5m <cb 
dudng kinh 50m. Tdng khoi lupng be tong cua phiin mong la 40400m \ 
khdi lupng cot thep la 3250 tan 

- O Viet Nam coc barrette ciing da dupe dua vao ap dung tai thanh 
pho Ho Chi Minh va Ha Not tu nam 1994 nhu : 

+ Du an HARBOUR VIEW TOWER - 35 Nguyen Hue thanh pho 
Ho Chi Minh say dung 2 tang ham va 19 tang Du sir dung 6 coc barrette 
0.6x2.Xm ed do sau tu 44.5m tdi 46.5m 


+ Du an SAIGON CENTRE - 65 Le Lpi thanh pho Ho Chi Minh. 
\u\ dung cong trinh co qu\ mo ^ tang ham va 25 tang !au da sir dung 12 coc 
barrel te 1.2*0.5m; 11 coc ! ,2> 5.0m : i2 coc barrette 1.2x2.8m : II coc 
0 . 6 x 2.8m tat ea cac cue deu sau 50m. 


+ Du an VIETCOMBANK TOWER - 198 Tran Quang Khai Ha Noi 
cong trinh co 22 tang lau va hai tang h^m da phai sir dung 58 epe banettte 
kich thudc 0.8x2,8m va sau 55m 


Ngoai nhung cong trinh tieu bieu tren a Ha Noi va thanh pho Ho 
Chi Minh cung con mot so cong trinh da dupe ap dung cong nghe epe 
barrette nhung so lupng coc khong ldn. 


1. Cu so ly thuyet tinh toan coc barrette 

Co so ly thuyet tinh toan v& sire chiu tai va do lun cua coc barrette 
khong co gi khac so vdi viec tinh toan sire chiu tai va do lun cua co*c 
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thong thirong. ch6 dac biet chi la coc barrette co tiet dien chir nhat. chir 1. 
chir L, chir thap... chur khong phai la hmh tron hay vuong nhir cac loai coc 
thong thirong khac. 

Cung nhir vbi cac loai coc khac. viec tmh loan sure chiu tai cua coc 
barrette phai dira vao hai ket qua la sure chju tai cua coc theo vat lieu va 
sue chiu tai cua coc theo dat nen. 

2. Cong nghe thi cbng epe barrette 

Ve cong nghe thi cong coc barrette lien nguven tac cung khong 
khac gi cong nghe thi cong doi voi coc khoan nhoi. dieim mau chot va la 
dac irirng cua cong nghe thi cong coc barrette la gau dao va each dao dat. 


QUY TRiNH CONG NGHE THI CONG COC BARRETTE 



Ilinh 2-56. Quy trinh cong nghe thi cong coc barrette 
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Co 3 loai gau dao va vi the cung co 3 each dao dat khac nhau trong 
thi cong coc barrette. 

a) Loai gdu dao dang thiing co 2 cap treo ciia cong ty Bachy Soletanche (Phdp) 

Loai gau nay co trong lupng kha Ion tir 6,5 -r 17 tan, gau co hinh 
dang nhu cai thung va dupe treo vao can may bang 2 spi day cap. Thung 
cua gau co tac dung lam tang them trong lupng cho gau, de tao ra mot 
khung dan hirdng cho gau, miet manh vao vach dat cua ho dao chong sut 
lb ho dao. Ngoai ra, no con co tac dung bao ve va lam he thong ray triroi 
cho cac pu-ly trong gau. Cac thao tac dong mb mieng gau dupe thuc hien 
bbi 2 spi cap treo. Gau co cac loai kfch thubc nhusau: 

Chieu rong : 0,4m ; 0,5m ; 0,6m ; 0,8m: 1,0m ; 1,2m ; 1,5m 

Chieu dai : l,8m ; 2,2m ; 2,8m ; 3,6m 

Dac diem cua gau dao dang thung nay la do trong lupng ban than 
gau Ion dat da se bi vo dubi sire nang cua gau nen co thP dao nhung loai 
dat tuang doi ran (cubng do khoang 10 MPa). Mat khac, do gau nang lai 
dupe treo bang cap va trong tarn cua gau b rat thap nen khi lam viec gau 
rat 6n dinh. Vi the, gau nay con co ten la gau tu dan hubng. Do vo gau 
dupe cau tao bbi mot thung sat co chieu dai Ibn tbi 6,67m, nen khi ta tha 
cap cho gau roi tu do de dao dat, vo gau miet manh vao thanh ho dao tao 
nen mot mang cung co tac dung giu thanh ho han che den mure tbi da viec 
sap thanh ho dao (hinh 2-57). 

b) Loai gdu dao dilng thuy luc 

May co sb de thi cong doi vbi loai gau nay la may co nguon cap 
thuy luc. Ngubi ta dung ap luc dau de mb mieng gau, sau do dua gau tbi 
sat mat dat dao va bom dau de dong mieng gau lai de ngoam va giu dat 
trong gau. Nubc bun se trao ra ngoai tir nhung 16 nho tren thanh cua 
mieng gau sau do cuon cap de keo gau len va dua gau tbi vi tri do dat 
(hinh 2-58, 2-59). 

Gau nay thich hop vbi nhung loai dat khong cung lam (cubng do 
khoang 5MPa). 
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[link 2-57. Gau ngoam kie'u dang tliung co 2 cap treo 

H'rnh dang gau dao gon. khong cong kenh nen dt van chuyen va khi 
dao it gay chan dong tdi cac cong trinh xung quanh. 

Nhupc diem cua gau thuy lire la sir linh hoat kem do he thong thuy 
lire di kem vdi gau dao mat khac khong co 6ng bao de ep chat thanh dat 
nen neu thao tac nhanh cung d^ xay ra hien tirpng sap thanh. 


c) Loai gau cat dat 

Day la mot loai gau dac biet vi no dao dat ma khong phai nhac gSu 
len khoi mieng ho dao, do thAng dirng gan nhu tuyet doi va dac biet la no 
co the dao diroc hau het cac loai dat (cirong do toi da toi lOOMPa). 


Ve cau tao gau nay g6m mot khung kim loai nang co tac dung nhir 
mot khung dan hirong. Trong khung dupe gAn 2 banh rang cAt g6m nhiAu 
rang nho dupe quay ngupc chi6u nhau bAng 2 moto, cac rang nay lam 
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nhiem vu cal dal da. Mot may hut bun dirpc dat ngay ben Iren giira hai 
banh rang cat c6 tac dung hut tat ca cac mun khoan cung dung dich 
bentonite dura len tren toi may loc fhrnh 2-60. 2-6 i). 



Hinh 2-58. Loai gau dao dfm\> tlinv ha 

1. Dinli can: 2. He thong triroT: 3. Dan can; 

4. Duoi can: 5. True do cuon icti; 

6. Trong de cuon cac ctirons bug 

thuy lire co sir dieu khien bang thuy luc: 

7. Guong quay cua cac dirang ong d4n thuy lire; 

8. Chbt giira can va may chinh (may co sot: 

9. Xilanh nang can: 

10. Trong de cuon day cap (day cap nay 
de xac dinh do thang dirng cua gain 

Can cau mang loai gau nav duoc gan them mol nauon thuv lire 
chuven dung de cung cap nang lirong cho cac motet. 

Dung loai gau cat dat de thi cong thi ngay sau khi ho dao dat do sau 
thiet ke, ngirdi ta lap turc tien hanh dat cot thep va do be tong ma bo qua 
giai doan thav dung dich bentonite va th6i rua ho dao. 


172 





Ilinh 2-59. Tin cony, coc barrette 

Loai gaii nav rat thich hap cho vice thi cong tirang chan dal vi cac 
banh rang cua gau co kha nang can vao idp be long do n ude vai cm tao ra 
mot ioal cac khe hd rat ihuan ioi cho vice each nirdc khi dd cac lap be 
long tiep iheo. Vi gau cat dat bang banh rang nen khong can dung bua 
due- da. do vav khi dao dat khong gay ra bat cur mol rung dong nao ed the 
anh hirong den cac edng tnnh xung quanh. Vi the, no rat ihuan lien khi sir 
tiling eho ihi cong cac cong tnnh xay chen trong thanh phd. 

Vd lv thuyet thi kha nang dao sail cua gau la vo cung. nhirng thire te 
chi ed the* dao sau tdi 150m vi phu thuoc vao trong quay cua idi ed dii eho 
de quan cap. cac dirdng dng hut va dirdng ong thuy lire hay khong ? 
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IIinh 2-60. Gau car chit co 2 hank rang (/nay 

Nhuoc diem cua loai gau nay la gia thue may dal han nhi<5u lan so 
voi gia ihue gau ngoam. V] ihe chi non ap dung doi voi cac cong trinh eo 
yeu cau do chmh xac cao va can sach se. 
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25-^60 tons 


Ilinh 2-61. Thi cong coc barrette bang gdu cat, tilling gait nang 25-60 tan 

1. Nguon cap dan thuy lire; 2. Can cau mang gau; 

3. Dung dich bentonite bom tro lai sail khi loc cat; 

4, Xilanh tang chieu sau cua gau; 5. Thiet bi dan hirdng gau khoan 
6. May do do nghieng cua gau; 7. Bom hut bun; 8. Banh rang cat 
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Phan 3 


NHCfNG PHUONG PHAP THI CONG XAY DUNG 
PHAN THAN CAC CONG TRINH 
BE TONG COT THEP 


ChuongI 

XAY DUNG THEO PHUONG PHAP 
DUG TOAN KHOI 


Trucrc khi c6 mot cong trinh be tong cot thep due toan khOi, nguai 
ta phai lam mot cong trinh tarn bang g6 hoac bang cac loai vat lieu h6n 
hop khac dung nhir cong trinh be tong, do la van khuon. Van khuon cang 
phire tap, gian giao cang cao thi cong trinh be tong dd tai ch6 cang dat va 
cang ton nhieu cong iao dong. 

Theo thong ke b nhieu nubc cong tac van khuon chiem tai 15-33% 
gia thanh ket cau be-tong va co the chiem toi 30-50% tdng so cong lao 
dong. Vi vay neu trong cong tac xay dung nguo'i ta bo hoac giam duoc 
gian giao, dung rat it van khuon thi ro rang be tong d6 tai ch6 se rat kinh te. 

Theo nhung so lieu thong ke ciia Lien Xo truoc day neu su dung 
bien phap thi cong moi thi nha be tong do toan khoi so voi nha lap ghep 
tarn lbn co nhuns uu didm sau: 


- Luong sat thep giam duoc 20-30%; 

- Gia thanh co thd ha 4-5%: 


- Cong lao dong tuong duong: 

- Do chdc chan va do ben cao hon. 
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Do la chira ke nhung mat thuan loi khac nhu: khong phai xay dung 
nhung nha may san xuat cau kien due san tai cac dia phirang, khong doi 
hoi cac dicu kicn ve du'dng sa, phirong lien van chuyen, boc xep, ldp ghep 
tirong doi hien cl a 1 dal lien ma khong phai ndn kinh te nao cung dap ting 
duoc. Mat khac, ve ky thuat xay dung ngay cang co kha nang co gidi hoa 
mot phan hoac loan bo cac qua trinh thi cong be tong due tai chb ma 
truck day phai lam thu cong, do do giam nhe rat nhieu sue lao dong cua 
ngirbi tho. nang cao chat luong va ha gia thanh. 











‘Q IQ q 
19 19 tQ 
^ E 3 53 




Uinh 3-1. Do be tong loan klioi tlieo plufong phap hien dai. 

a. Sw dung cop pita tain lan do be tong twang va sun; 

b. Sir dung cop pita tuy-nen: c. Stir dung cop pita trwat; 

d. Do be long sun toon kltdi tlieo pituang phap nang tang va nang san. 
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Phifcmg phap thi cong be tong due tai ch6 hien nay a nhieu nude da 
trd thanh mot phtrong phap c6ng nghiep hoa trong xay dung hien dai 
(hinh 3-1). 

Cbng nghiep hoa edng viec x&y dung nha va cong trinh bang be 
tong cot thep do tai ch6, tuc la: su dung cac loai vua be tong thuong pham 
san xuat tai nha may; cac qua trinh van chuyen, d6, dam dupe c a gidi hoa 
tong hofp; su dung cac loai xe trpn va bom be tong; su dung cac loai cop 
pha lu&n luu cd Ion thao lap d6 dang, cac loai van khuon di dong; dung 
ludi cot thep, khung cot thep phang, khung cot thep khong gian hoac cot 
thep cihig; co gidfi hoa cao do hoac tu dong hoa khau can dong, chd' tron 
vua be t6ng...; rut ngan qua trinh ninh ket cua b6 tong de nhanh chong 
thao dd van khuon bang cac bien phap hien dai nhu hut nude trong b£ 
tong hoac hap b6 tong... 

Kinh nghiem cua nhi6u nude tien tidn cho thay: neu su dung bien 
phap thi cong hien dai, dupe trang bj va chu£n bi tot thi co the thi cong 
nhung cong trinh be tdng cot thep dd toan khoi vdi toe dp khong thua 
kern gi toe dp thi cong nhtfng cong trinh lap ghep. 

Sau day se trinh bay cac cong nghe tien tien trong thi cong ket cau 
be tong cot thep do toan khoi: 

I. CONG NGHE COP PHA TAM L6N: 


1. £)ac diem cua cong nghe cop pha tarn Idn: 


- Cop pha tarn ldn la mot loai cop pha dinh hinh co kfch thude ldn 
va dupe su dung luan luu cho mot loai ket cau. 

- Cac chi tiet lien ket dupe che tao chfnh xac de dam bao cho qua 
trinh thao lap dupe dd dang. 


- Trong lupng cua loai cop pha nay kha ldn vi chung thudng co kfch 
thude bang be mat cau kien cho nen phai co thiet bj cau lap va van chuyen. 


- Kich thude hinh hoc cua cop pha yeu cau co dp chinh xac cao. 

- Vat lieu lam cop pha tarn ldn thudng la loai co cha't lupng tot, nhu: 
gp dan chiu nude, gd tarn ep nhan tao, hPn hop thep g6, cop pha thep, 
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thep hop kirn... Do do, gia thanh cua chung tirong doi cao. Thuc te cho 
thay muon giam gia thanh thi cong theo cong nghe nay thi can phai 
nghidn cun de giam chi phi cho ca 5 cong doan chinh: gia cong che tao, 
lap dung, sir dung, thao dd va bao dudng. 


2. Nhung uu diem chinh cua viec sur dung cop pha tarn Idn (dac biet la 
trong thi cong nha nhieu tang) 

a. Do be mat tain cop pha Ion nen chat luong be tong se tot hon 

Trong cop pha thong thudng ta phai ghep b&ng nhieu tarn van nho, 
co nghia la co nhieu moi noi va vi vay co nhieu khe ho. Vi the ma dt bi 
mat nude xi mang trong qua trinh do be tong. Mat khac, neu phai ghep 
b4ng nhieu tarn van thi rat kho tao duoc do phang cho be mat cau kien 
hoac ca be mat cong trinh. 

b. Cop pha tarn Ion su dung ben hon 

Cop pha tarn Ion co be mat la nhung tarn lien va duqc che tao thanh 
he vung ch^c on dinh. Khi thao l^p va van chuyen duoc thuc hien bdi 
nhung loai may moc tuong dng, vi the no han che duqc nhung tac dong 
cue bo vao tung vi tri cua cop pha do khong phai dung bua, xa beng, don 
bay... trong thao l^p nhu doi vdi cop pha thubng nen no khong bi bien 
dang be mat, sut me hoac cong venh mep. Chinh vi thd ma cop pha tarn 
Ion sir dung duqc nhieu lan hon. 


c. Nang cao duoc muc do ca gioi hod trong thi cong: 

Cop pha tarn Ion co kich thude rong va trong luong Ion. No co the 
nang tir vai ta den vai tan va thudng phai thi cong d tren cao nen iao d6ng 
thii cong khong lam duqc. Vi vay no doi hoi phai co may moc thiet bj hd 
trq nhu can true, may nang, kich... De n&ng cao mire do co gidi hoa cong 
nghe cop pha tarn Ion chung ta phai dau tu de nghien ctru khau che tao 
cop pha cung nhu dau tu trang thiet bi. 


d. Rut ngan thoi gian thao lap do do day nhanh toe do thi cong cong trinh 

Vi cop pha tarn Ion co kich thude thudng b4ng be mat cau kien, va 
duqc che tao rat chinh xac, cho nen viec thao ldp duqc thuc hien dt dang 
nhanh chong biing phuong tien co gidi tir do day nhanh duqc tien do thi cong. 
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Cop pha tarn Ion se dat hieu qua kinh te rat cao neu khoi lirqng 
thi coftg nhieu. 

3. Nhirng ton tai va han che trong viec sir dung cop pha tain Ion. 

- Cop pha tarn Ion doi hoi trinh do thiet ke che tao cao. Thirang cop 
pha tarn Ion dupe che tao theo hai each: 

+ Che tao lien mang: Cach nay doi hoi phai co cac xirang cop pha 
chuyen dung, co can bp trinh dp chuyen mon cao va doi hoi nhirng loai 
vat lieu tirong thich. 

+ Che tao t6 hap: Ngirdi ta sir dung cac panen van khuon dinh hinh 
chuain de to hap thanh cop pha tam Ion - Viec thiet ke che tao theo each nay 
ngoai nhung yeu cau ve dp phang dp chinh xac cao, cop pha lai phai tao 
thanh he on dinh vutig ch^c do do trinh dp chuyen mon lai cang phai cao. 

- Phai co thiet bi phii hap: Nhir da phan tich a tren khong the thi 
cong cop pha tam 16n bang phuang phap thu cong, no doi hoi phai co 
thiet bi dbng bp thi bien phap thi cong mai co hieu qua. 

Thuong nhiJng may moc phuc vu cho thi cong cop pha tam lan la 
can c^u thap, can cau thap tir leo, van thang, may nang, tai kich, may nen 
khi, may bam be tong... 

- Neu cong trinh kien true co hinh dang phirc tap thi che tao cop pha 
tam Ion se rat kho khan ton kem, lam tang gia thanh san pham. Vi the, 
trong thiet ke nha nhiPu tang nguai ta doi hoi phai tieu chuan hoa va mo- 
dun hoa rat cao, tranh nhirng ket cau cau ky de co the ap dung phuang 
phap thi cong bang cop pha tam lan. 

- Neu khoi iirang thi cong it hoac dung cho cac ket cau va cong 
trinh don le thi hieu qua kinh te thap. 

4. Cac loai cop pha tam Ion: 

a. Cop pha tain Ion due tudiig hoac due ede cau kien dieng 

Dac diem ciia loai cop pha nay la b.-m vao cong trinh trong luc dang 
thi cong. No co the phai bam vao mot ke cau (tru chang han) khi do no 
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dirgfc goi cop pha treo; neu no diroc dich chuyen tinh tien theo phuong 
ngang thi ngudi ta goi la cop pha due hSng. 


Mdi tam cop pha tudng vdi kfch thude bang ca buc tudng cua gian 


phong, gom: mot khung sk cung vdi cac thanh suo'n ngang sudn doc, mat 
lat bang ton hay g6 dan chiu nucfc, co san cho ngudi dung thi cong co 
kich vit hoac thanh chong vdi tang do de dieu chinh do thang diing. Hai 
tam cop pha cua 2 mat tudng dugc gi4ng co dinh vao nhau tao thanh mot 
khung cung khong gian on dinh cho viec thi cong due tudng (hlnh 3-2 va 
hinh 3-7). 



Wnh 3-2. Cop pha tarn ltin due tudng 


Dung cop pha tam Ion be mat la ca bde tudng thi dam bao chat 
luong mat tudng rat nhan va bang phAng. Ci chd noi lien ket giua cac tam 
cop pha nay neu co sai sot tao nen nhung dudng gd thi cung dd sua chua 
khi lam cong tac hoan thien, co the dau kin cac vet noi nay bdng nhung 
dudng net kien true noi. 


6 


Rumania de thi cong be tong nha nhieu tang ngudi ta chi edn che 


tao 3 loai cop pha tudng khac nhau vdi cac chieu dai 450, 550, 650cm va 
cao 270cm nang tu 3,3-3,8tan. Due mot nha 40 den 50 can ho ho chi 
dung mdi loai 10 cap van khuon tudng la du. 
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Hinh 3-3. Cop pha thep lien mdng. 

1. Khung ngang cop pha dung de do van ep, chong 
lai sir bien dang; 2. Rive: Cong dung cua loai dinh 
Rive nay la dung de’ co dinh tarn van ep va khi can 
co the la'y ra thay van ep dupe d6 dang; 3. L6 gmng 
da dung: Cac IP gmng nay co 6 thanh doc va thanh 
ngang cua khung panen, voi chieu dai la 300mm r&'t 
tien lpi cho viec l&p rap; 4. L6 chot nem: Co a cac 
ranh cua thanh voi chiPu dai la 150mm de noi cac 
tarn panen voi nhau, hoac g4n cac thanh gi4ng hay 
khop noi; 5. Khung panen: Dupe lam b^ng loai thep 
co ham lupng cac bon cao, trong lupng nhe va co 
dac tmh co hoc tot de bao dam toi da su chuyen 
dong quan ti'nh va dat do ctrng; 6. L6 ckxw dinh. 



Do luan liru cua loai van khuon tam Ion kim loai nay theo kinh 
nghiem thirc te cua Rumania la tur 700 den 1000 lan. 


b. Cop pha tdm Ion due san: 

Nhung tam cop pha san nay tira len cac mau do thong qua nhCrng 16 
lao sSn trong tirong due truoc hoac tua len cac cot chong cop pha co dang 
giong cai ban. Vi vay co nuoc con goi cop pha tam Ion due san la "cop 
pha ban"; b Trung Quoc ngubi ta goi loai cop pha nay la "cop pha bay" 



Hinh 3-4. Mat bang bo tri vit Hinh 3-5. Can tao vit day 
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Khi due san bang 2 loai cop 
pha tren thl luc thao do phai di 
chuyen chung theo hurting ngang ve 
phfa chira co tuting ngoai. Cac burc 
iirong ngoai nay se duoc xay sau 
bang gach hay lap ghep bang cac 
tam due san. 

6 nhi^u noi nguoi ta thay the 
cop pha san tam lorn bang cac tam be 
tong due san, day la loai san nira lap 
ghep nira due toan khoi. Phan san lap 
ghep ben dirch la cac tam be tong due 
san day tir 6-8cm dung de lam cop 
pha cho lbp be tong do toan khoi ben 
tren. Nhu vay se giam duoc cop pha 
ma cong trinh van dam bao duoc tmh 
toan khoi. Cac tam "cop pha san bang be tong cot thep" nay se nam iai 
cong trinh khong phai lay ra. Loai san nay co do cung khong gian 1dm 
thich hop cho nhung vung dong da't hoac nhung vung dat yeu 



Hinh 3-7 .Cop pha tuong thang va cot tru 
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Sir dung van khuon tam Ion, ngudi ta co the bo tn cac dirdng o'ng 
dien nude trong tudng hay trong san nha blng each gan sin cac doan ong 
vao cac bo khung col thep cua tudng hay san nha roi dat cung vdi chung 
vao vi tri thiet ke. Cac 6 cua cung dugc dat trude trong cop pha tudng. 
Nhung bien phap tren se giam dugc cong lao dong va rut ngln thdi gian thi 
cong (hinh 3-8). 


3 



Hinh 3-8. Nha due bang cop pha tam Urn 
1. Tirerng due; 2. Cop pha tudng; 3. Cop pha san; 4. Gian giao; 5. Can true thap; 
6. Dau nho cua tudng tren mat san; 7. 6 cua dat trong cop pha tudng. 


c. Cop pha hay: 


Day cung la mot loai van khuon san nhung dugc che tao gia cong va 
to chuc san xuat d trinh do cao. No dugc su dung rong rai trong thi cong 
nha nhidu tang. 
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- Cau tao cop pha bay: 

Cop pha bay la he van khuon san tao nen boi: van san, he thong gia 
do. he thong 6\6u chinh va dich chuyen ngang. Van san co the’ la kim loai 
hoac g6 dan. 



^ P^u Van khuon 

r t t i n - —m i m i n 
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He gia da la khung khong gian g6m cac thanh xa go va cot. Van san 
dtroc lien ket chat vdi xa go con cot co thiet bi nang ha va banh xe di 
chuyen. He gia do co the dung cac loai giao ong da nang (hinh 3-9). 

He thong dieu chinh bao gom kich 6 chan gia do va bu long de dieu 
chinh nang ha van khuon san khi dong va thao van khuon. 


He thong chuyen dich ngang co the la cac thiet bi truot hoac lan hay 
cac xe nho dat dirdi chan he thong gia do d^ cop pha bay co the dich 
chuyen on dinh ra ngoai gian nha da do be t6ng. Tir day can cau co th£ 
dua cop pha len tang tren de tiep tuc sur dung. Vi the cop pha bay chi diroc 
sur dung khi tirong trong va cot da do be tong xong con tirong ngoai chura 
co (hinh 3-10). 


Mat tren be tong 



a) DO cqa pha 



b) Ha van khuon 



c) Van khuon ha xuong dat xong chuan bj chuyen ra 
Hinh 3-10. Sff do he thong dieu chinh va di chuyen ngang 
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Cop pha bay thong thircmg co kfch thirdc bang kfch thirdc m6t 6 
phong tuc la khoang 20-30m 2 . 

Cau chuyen cop pha bay co the chi sir dung day cap cua can true de 
dua cop pha ra ngoai 6 phong, sau do nang len. Song, cung co the dung 
phirong phap day cop pha ra khoi 6 phong nhd m6t he dan do, sau do c£n 
true se ciu len va chuyen den vi tri thi cong mdi (hinh 3-11). 


He dan dd 


San be tong da do 




r x J 

M*_TTTTi San b& tong da do 



San be tong da do 


a. Khi cop pha bay day ra 1/3 


b. Khi cop pha bay day ra 2/3 




Hinh 3-11. So do phicong phap san 
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II. CONG NGHE COP PHA TUY NEN HAY COP PHA HOP 

Day la mot loai cop pha tarn Ion Juan liru c6 dang chir U Ion ngu’oc 
(hlnh 3-12 va 3-13a,b), dung de due tudng ngang va san nha d6ng thdi. 
Chieu cao cua cop pha bdng chieu cao cua tang nha. Thanh phan eja cop 
pha nay thudng co 3 tarn ca ban. Mdi 6 gian gom 3, 4 doan cop pna tuy 
nen, m6i doan dai 1,5 den 3m ghep sat nhau va co the di chuyen ngang de 
dang ra phia ngoai de thao do. Tudng bao che ben ngoai cua nha khi sir 
dung loai cop pha nay la tudng xay gach hoac bing cac tarn be tong due 
san lap ghep. 



Iliiili 3-12. Co pha tuy nen 


Duong noi giu'a cac doan cop pha tuy nen khong phai chi d cac chd 
giao nhau giu’a tudng va tran nhu trong cop pha tarn ldn ma ca d tren mat 
phang cua tudng va tran, vi vay khi l^p ghep cop pha tuy nen phai that 
chfnh xac va phai chen ke hd ky cang. 
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Vi mdi doan cop pha tuy nen khong dai cho nen trong lirang khong 
ion. Vi vay, ngudi la co the! dung can true nho co sue nang ttr 2,5 den 3 
tan de thi cong. 

Nhieu noi, ngudi la da cai tien viec thi cong be tong bring cop pha 
tuy non nhu' sau: Khi thao do cop pha, ngirdi ta khong rut tirng doan cop 
pha tuy nen ra ngoai de' khoi phai lam cau cong tac don do phia ngoai 
cong trinh vira phuc tap vura nang ne ton kem ma nang cop pha ngay d 
phia trong nha bang each khi due be tong ngirdi ta chira lai mot phan san 
(khoang 1/3 den 1/4 dien tich san) khong dd be tong. Day la 16 dung lam 
ndi thao rut va nang cac doan cop pha ngoai. Day cung se la noi dua cac 
khoi ve sinh che tao san. cac tain vach ngan va cac thung chua vat lieu 
hoan thien trang in \ ao trong cac phdng. Cac 16 hd nay se dufoc day kin 
bang cac tarn panen due s^n. 



limit 3~I3a. I lit con g cop pha tuy nen khong dung son dd. 

I. Phan (loan lap cop pha: 2. Phan doan dat ray di chuy^n cop pha: 

V Van khudn mdng hoi: 4. Cop pha tuy non: 5. Khuon a’ra dat san: 

6. Xm cong tac do cop pha: 7. 8. Lan can an toan; 9.10 Ong dan hoi de hap be tong. 


Thi cong theo each nay, ngu'di ta co the dong thdi due ca tirdng doc 
va tirdng ngang cung vdi san. Do cung ciia nha do vav cung duoc tang 
cu'dng nen no rat thich dung cho nhung \ ung co dong dat. 
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Tuy theo yeu c&u ma tuang ngoai co the dugc lam bang cac loai be 
t6ng xop, nhe, each nhiet hoac dirge trang tri. Mat ngoai tirdng be tong 
nay thuemg da r^ft nhan va dep nen khong c^n phai trat vCra de hoan thien 
nCra. De rut ngan thai gian dong ket va duang ho be tong nham nhanh 
chong luan chuyen van khuon tuy nen trong cop pha tirfrng va tran, nguai 
ta co dat nhirng thiet bi gia c6ng be tong bang nhiet. Bang giai phap nay, 
da giam thdi gian sir dung cop pha tuy nen trong m6i lan do be tong xuong 
chi con 24 gia. 



Hinh 3-13b. Thi cong cop pha tuy nen dung son do'. 

1. Cop pha tuy nen; 2. Ray di chuyen cop pha; 3. San do; 

4. Cop pha tuy nen di chuyen tren san do; 5.6. He thong hap be tong. 

III. THI CONG CAC CONG TRINH BE TONG DO TAI CHO BANG COP 
PHA DI D0NG vA COP PHA TRlTOT 

V& nguyen tac cau tao, cop pha di dong dugc ghep mang tu cop pha 
tarn Ion hoac tir nhirng ta'm nho, co the phang hoac cong. Loai cop pha 
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nay thudng chi dich chuyen theo mot hirdmg nh£t dinh va dupe phan 
thanh 2 nhom: Cop pha di dong ngang va cop pha di dong len cao. 


1. Cop pha di dong ngang 

Cop pha di dong ngang dung de do be tong toan khoi nhung cong 
trinh dai co tiet dien khong doi nhir tuy nen, duong him, duong cong 
chinh, mai chp, mai nha kho, ga ra 6 to... Dac diem cua loai cdp pha nay 
la pliai dat tren cac he thong dich chuyen nhir duong ray, banh xe. 

Cau tao cua he cdp pha nay bao gom cac t^m phing hoac cong lien ket 
vao khung khong gian di chuyen doc theo tuyen hay chu vi cua cong trinh. 


Thiet bi cua Lien Xo thuoc loai nay bao gdm nhung t&rn cdp pha 
cao tir 1,2 den 1,5m, dai t£r 6 den 9m. No co the do nhirng burc tudng cao 
6m, day tir 12 den 60cm, co ban kmh cong 9m. 6 Lien Xo nhirng thiet bi 
ke tren dung de thi cong cac cong trinh tuy nen (theo phuong phap ho); 
vo ao cac dudng ham (theo phuong phap km), tudng chan, kenh dan, 
duong ong, cong, cac loai mai cuon don gian va mai nha cong nghiep. 


2. Cdp pha di dong len cao 

Cdp pha di dong len cao, bao gdm: cdp pha leo va cdp pha truot. 


a. Cop pha leo : 

Cdp pha leo dupe nang chuyen theo chu ky va thudng dupe cau tao 
tir cdp pha tarn Ion. Toan bo cdp pha hay mdt doan cdp pha co the dupe 
nang len cao theo tung chu ky. 

Cdp pha leo cung co loai hlnh thuc rat giong cdp pha trupt nhung sir 
dung kich nang. Ngoai ra, no con cac hlnh thufc khac ra't phong phu da 
dang, nhu: 

- Nang bang cap tdi tu keo len; 

- Nang bdng cap thong qua cac con dpi hay tru chong; 

- Nang theo hlnh thCrc co rut de tu dich chuyen len; 

- Tu quay lat len co su hd trp cua c^n true. 

Viec co dinh van khuon thudng dung cac bulong chot xuyen qua 
tudng, bulong vit ep hoac han bu long vao cac thep cho. Khi dich chuyen 
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loai cop pha nay, noi chung la phai tach hoac thao rdi tung bo phan. Loai 
cop pha nay rat iru viet khi dupe su dung de thi cong cong trinh tru cau, 
xilo, cong tr'inh co the tfch Ion nhir tucmg chan, dap nude... Dac diem cua 
ioai cop pha nay la dira bam chinh vao cong trinh ma di len hoac su dung 
can true nang. Truong hop nang chuyen phai su dung cac ket cau tru khac 
doc lap vdi ket cau thi cong thi dupe goi la cop pha treo. 

Cop pha treo sir dung de thi cong cac cong trinh co chieu cao Ion, 
tiet dien co the thay doi hoac khong thay doi nhu ong khoi, thap lam 
lanh... Toan bo cop pha treo thudng duoc treo tren thap nang tru don hoac 
kep nam b trong cong trinh. 

b. Cop pha tricot 

Cop pha truot la mot loai cop pha di chuyen len cao theo phuong 
thdng dung lien tuc va d6ng deu trong suot qua trinh do be tong den het 
chi^u cao cong trinh. 

Day la mot phuong phap thi cong tien tien su dung cac thiet bi hien 
dai va t6 chuc thi cong chat che. No rat uu viet khi sii dung thi cong cac 
cong trinh cao tu 40m trb len va co chieu day ket cau thubng la tren 12cm. 

Cau tao, cong nghe thi cong va doi tupng ap dung cua loai cop pha 
truot se dupe trinh bay chi tiet trong phan chuyen de cua cac bien phap thi 
cong xay dung. 

IV. BAO DUONG AM CHO COP PHA TAM LCiN 

Noi chung vice bao dudng am cho cop pha tarn Ion co 2 phuong phap: 

- Phuong phap lan aim; 

- Phuong phap lam nong van khuon; 

1. Phuong phap lan aim 

Sau khi do be tong tubng vach va bit kin cac 16 cua, nguoi ta day len 
tren m6i phong nhung tarn nap di dong co lop each nhiet tao thanh mot 
khong gian brio duong km. Trong cac gian dat nhung thiet bi lam nong 
bring dien de nang cao nhiet do khong khi trong phong, tir do nang cao 
dupe nhiet do bao dubng thbi ky dau cua be tong trong cop pha tarn Ion 
(hinh 3-14). 
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Tam nap giQ nhiet 



Sau khi do be tong dat dirge circmg do thao van khuon thi chuyen dich 
tarn nap de thao cop pha tudng. Sau do, lap dat hoac do be tong tai chd tam 
san. Neu la tam san do tai ch6, thi sau khi dd be tong xong phai tiep tuc 
tang nhiet bao duang tam san dd no co the dat dugc cudng do theo yeu 
cdu ctia thi cong. 

2. Phuung pliap lam nong van khuon 

Theo phtrang phap nay, ngirdi ta dung ngudn nhiet true tiep lam 
ndng van khuon tam Ion, va thong qua van khuon de truyen nhiet lugng 
cho be tong, do do nang cao nhiet do bao dudng be tong. 

Cac phuong phap lam nong van khuon: 

a. Lam nong van khuon bang dien 


Cac tam giu nhiet Cop pha thep 



f 

II 

ni 






1 


i 

IB 






■ 





■ 





Khung suOn cop pha 


Ilinh 3-15. Can tao gii? nhiet clang dien lam san cua cop pha tam Ion 

Mat sau cac tam cop pha thep co g^n cac ong su va dat day dien trd, 
mat ngoai bit kin bang vat lieu giu nhiet. Dong dien qua day dien tro tao 
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nhiet va dupe giur lai nhd lap each nhiet va truydn nhiet lupng nay vao be 
tong lam tang nhiet do bao dudng be tong (hinh 3-15; 3-16). 



b. Lam nong van khuon bang hoi nude 

Phirong phap nay chi nen sir dung khi cong triremg co nguon nhiet 
hoi nude ap lire cao. Ngudi ta lap dat mot day ong thep co chura hoi nong 
phla sau ta'm van khuon va cung dung cac tarn gift nhiet de day kfn phla 
sau ta'm van khuon khong cho thoat nhiet. Khi day dng thep dupe lam nong 
nhof hoi nude co nhiet dp cao se toa nhiet lam nong van khuon va lam nong 
be tong mdi do, nang cao nhiet dp bao dudng be tdng (hinh 3-17). 

De tang nhanh nhiet dp cua be tong, ngudi ta co the sir dung hoi 
nude de lam nong van khuon trude luc do be tong. 

Thdi gian bao dudng theo phuong phap nay thong thudng la 12 den I6h. 

c. Lam nong van khuon bang tham dien nhiet 

Sau khi dat cac tarn tham dien nhiet phla sau cac tain cop pha thep 
thi cung phi len phla sau t£m van khuon b4ng cac lop giu nhiet nhu doi 
vdi cac phuong phap tren. 

Cach tien hanh nhu sau : trude luc dd be tdng vao van khuon phai 
cam dien lam sao cho nong van khuon trude. Toe dp tang nhiet cua tham 
dien khong dupe vupt qua 10°C/h. Phai cat dien trude khi thao van khu6n 
tu 4-5/h de be tong giam nhiet dp. Chenh lech nhiet dp giua khoi be tong 
va moi trudng chung quanh khong dupe vupt qua 20°C. 
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Ilinh 3-17. Cop plia Icim nong being hen nude. 

1. Siran ngang; 2. Nep dung; 3. Ong nude nong; 4. Ton 0,5mm; 

5. Bong khoang 8cm; 6. Ton 1,00mm; 7. Mat cop pha tarn Ldn; 8. Rich. 


d. Bdo duong be tong bang tia hong ngoai. 

Tia hong ngoai la mot loai song dien tu, buc xa cua tia hong ngoai 
vao trong cop pha tarn lbn va be tong sau khi hap thu se chuyen hoa thanh 
nhiet nang do do nang cao nhiet do bao duong be tong. 

+ Bao duong b^ng tia hong ngoai co ong lam nong bdng dien (cong 
suat 0,8 - 2kW dien ap 220V): 6 phurong phap nay thi mat ngoai cop pha 
cung dung vat lieu giCr nhiet, song nguon nhiet chi co a mot ben, con phia 
ben kia chi dung vat lieu giu nhiet de gitr nhiet cho cop pha ma khong co 
nguon nhiet (hinli 3-18). 

Neu dung tia hong ngoai dien nhiet de bao dirong be tong thi toe do 
giam nhiet rat cham. Sau khi ngirng cap dien 2-3 gib nhiet do \4n tiep tuc 
tang. De loi dung hien tupng nay va de tranh nut ne be tong do chenh lech 
nhiet do qua ldn thi sau khi ngirng cap dien 9 gib mdi thao van khuon. 

4 - Brio duong bang tia hong ngoai dung ga dot. 

Van khuon tarn Ion cua mot ben vach lam thanh long giu nhiet co 
lap dat mot so thiet bi buc xa tia hong ngoai. Ga dupe ddn den. va dot 
chav trong thiet bi buc xa nay lam cho no tro thanh ngudn ouc xa tia 
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hong ngoai. Mat ben kia cua van khuon khong co nguon burc xa ma chi co 
vat lieu giur nhiet (hinh 3-19; 2-20). 



Hinh 3-18. Can tao cop pha tarn Ion bao difdng bang tia hong ngoai 

ong lam nong bang dien. 

1. Tim benzene day 4cm; 2. Tam bong khoang day 5cm; 3. Ket cau be tong; 

^ •» 

4. Ong cap nhiet tia hong ngoai; 5. Chup phan xa hap kim nhom 



Hinh 3-19. Can tao thiet bi buc xa ga. 

1. Voi phun; 2. Tim di£u chinh gio; 3. Thiit bi din xa; 

4. Tim phin chia dong; 5. Chup phan xa; 6. Lop bong khoang. 


Vach be tong 





Thiet bi 
btrc xa 


Long giCr nhiet 1 - Q - C2 ..- I Dan khung cop pha tarn I6n 
Binh nen khi 


Hinh 3-20. So do botri thiet bi bao dirbng bang ga. 


Bo trf thiet bi birc xa phai lam sao d£ nhiet do cua khoi vach tuong 
doi d6u, khong sinh ra ung suat nhiet Ian lam nurt be tong. Cung nhu 
trong bao dirang bang burc xa dien sau khi ngimg dot ga va truac luc thao 
da cop pha phai chu y de be tong co thai gian giam nhiet do day du, tranh 
thao van khuon qua sam, lam cho be tong bi lanh dot ngot sinh ra ran nut. 
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Chirong II 


XAY DUNG CONG TRINH 
THEO PHUONG PHAP LAP GHEP 


Khai niem hien dai ve lap ghep la ket cau dugc che tao thanh nhung 
cau kien Ion tai nha may va dirge lap dung bang cac phuang Utn ca giai a 
cong trudng. Do cung chinh la sir khac biei co ban va la ranh giai de phan 
biei phirong phap xay dirng lap ghep va phirong phap xay dung d6 toan khoi. 

Khi xay dung cac cong trinh bang phuong phap lap ghep thi hau het 
moi cong viec nang nhoc deu duac ca giai hoa. Phuang phap nay cho 
phep chung ta co thd ap dung cac cong nghe hien dai, tan dung dugc toi 
da kha nang cua vat lieu va cong suat cua may, han che dugc rat nhieu 
nhung yeu to bat iai cua then tiet. Vi vay. phuang phap nay co nhung iru 
di6m noi bat nhu sau: 


- Giam sue lao dong; 

- Tiet kiem thdi gian xay dung; 

- Mure do hoan thi6n cao; 

- Ha gia thanh xay dung. 

Tuy vay, lap ghep cung co mat t6n tai cua no: 

- Chi phi cho viec dau tu de san xuat cau kien va thiet bi thi cong 
rat Ion; 


- Phai co co so ha tang d muc do toi thieu nhu ducfng xa, ciu cong, de 
van chuyen cau kien, dien nude de san xua't va thi cong... Ngoai ra, con mot 


so kho khan khac, nhu: kho thoa man cac yeu c£u ve tham my cua kien 
true, cong trinh d6 don dieu va do 6n dinh cua cong trinh khong cao. 
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I. PHUDNG PHAP LAP GHEP TU DO 

Cac qua trinh lip ghep theo phuong phap nay nhu sau: Cac cau kien 
dupe treo tu do bing day cap d diu hoac mo cua cin true. Tiep theo, no 
dupe dua den dat vao vi tri cua no tren cong trinh. Luc nay, cau kien 
khong the tu dung vung dupe, no khong on dinh va luon co nguy co bi do. 
Do do, nguoi ta phai giang, chdng no tam thoi bang cac cay chong xien 
hoac bang cac day neo cho den luc no dupe han co dinh vlnh viin vao cac 
cau kien khac lip xong trude (hinh 3-21). 



Hinh 3-21. Lap ghep theo phuong phap tu do 

Cac qua trinh lip dung mot tam tuefng: 1. Treo buoc tam tuong; 2. Van chuyen tam 
tudng toi ch6 lap; 3. Don nh|n tam tudng; 4. Co dinh tam thcri; 5. Kiem tra vi trf; 6. 
Han lien ket; 7. Chen vira cac moi ndi. 


Theo phuong phap nay do chmh xac lip dat cau kien vao dung vi tri 
cua no phu thuoc vao thao tac chinh xac cua ngudi lai can true, cong vitc 
don do, dieu chinh ciu ki6n cua ngudi cong nMn lip ghep. Tom lai, d6 
chinh xac va toe do lip ghep phu thuoc vao tay ngh6 cua cong nhan. 
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Viec giing chong cau kien trudc khi thao da no ra khoi cin true ton 
cong lao dong con can true thi tdn thdi gian dung giu tudng. Thao tac nay 
chiem mot ty le thofi gian rat ldn trong lap ghep tu do : 70% thdi gian cin 
true dCing vao viec lip ghep mot cau kien. 


Trong thao tac thu cong thi viec dieu chinh tarn tudng hoac cau kien 
vao dung vi tri cua no la quan trong hon ca vi no quyet dinh mufc do chinh 
xac cua lip ghep. Theo thong kd viec dieu chinh cau kien chiem 30% thdi 
gian lip ghep. Nhung neu trong lip ghep ma de sai vi tri thi viec sira chOa 
hoan thien se vo cung kho khan ton kern va co khi hoan toan khong the su 
dung duoc. 

Lien Xo trude day da co tong ket danh gia muc do chinh xac trong 
lip ghep nha tarn ldn theo phuong phap lip ghep tu do, nhu sau: 


- Ty Ie trudng hop chan tudng dat lech so vdi tim tudng qua muc 
dung sai cho phep la 12%; 

- Ty le trudng hop tarn tudng dat khong thing dtrng din den san ty 
len tudng chiu lire qua it (khoang 20-25mm) chiem tdi 17 den 45% tuy 
loai nha; 


- Cac mach tudng qua be (0-9mm) la 11%; 

- Cac mach tudng qua ldn (tren 40mm) la 7%. 

Qua sc lieu thong ke tren, ta thay phuong phap lip ghep tu do 
(phuong phap thi cong lip ghep dau tien) khong hoan hao, ton thdi gian, 
ton nhidu sire lao dong va thdi gian sir dung may, sai so lip ghep nhieu 
cin phai cai tien di nang cao chat luqng cong trinh, giam thdi gian thi 
cong va sue lire cua ngudi thq. 


II. LAP GHEP KIEU TUDO CAI TIEN 

Day cung vin la phuong phap lip ghep tu do, nhirng co nhung thay 
doi: ve hinh dang ket cau lip ghep; dupe trang bi them cac chi tiet dinh vi 
van nang va cac dung cu chong do de dieu chinh va lien kd't tarn thdi; cai 
tien each sir dung can true va cac phuong tien van chuyen; cai tien trinh 
tir lip ghep... Nhung cai tien nay dupe the hien ro nhat trong viec lip ghep 
cac loai nha dan dung, dac biet la nha d tarn ldn. 
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1. Cai tien hinh dang ket cau 

Khi lap ghep cac tam tuang chiu lire cua nha nhi6u tang phai dat 
trung tim trong khi cac ta'm san da che khuat vj trf tam tircrng chiu lire ben 
diroi, de viec lap ghep duac chinh xac va nhanh chong ngirdi ta co the: 

- 16 ha a tam san de ngirai cong nhan co th£ nhin thay tam 
tuang duai; 

- Canh tren tam tu6ng lam 2 bu bong dinh vi; 

- Thay d6i hinh dang tam tuang nhu lam them vai da san; 

- Lam day them cac mep a dau cac tam tuang nhu duac bo tru; 

- Moi no'i cot co dang hinh c£u, co cho't hoac bu long (hinh 3-22; 3-23) 



Hinh 3-22. Cai tien moi noi cot. 
a, b. Cot hinh cau co han va khong 
han kien ket; c, d. Moi noi khong han 
kieu chot; e. Moi noi khong han kieu 
bu long. 


Hinh 3-23. Cai tien hinh dang 
tam tnong 

a. De IS hd tam san de kietn tra khi 
lap ghep, b. Lam them vai dd san; 
c. Lam day them 2 canh dung tam 
tudng 


2. Sir dung cac dung cu dinh v{ 

Ngucri ta gia cong nhung chi ti€Tt thep han vao cac chi tiet chon san cua 
ket cau de don chan cac tarn tuang vao dung vi trf thiet k£ (hinh 3-24; 3-25). 
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L6p vua M-iooT 


Vach ngSn 


Jj 4Q jaVn san 


Hinh 3-25. Dinh w tirang ngoai va vach ngdn bang 

Cung co the lam them 2 bulong a canh tren tarn tirang vura dung lam 
quai cau va de lien ket vinh vi6n cac tarn tirang, hoac cung co the su dung 
cac moc de dinh vi va lien ket chung. 

3. Cai tien cac cong dung chong do, dung cac thiet bi van nSng de dieu 
chinh va lien ket tam thoi cau kien. 


Thiet bi tir thao do khi l4p ghep (hlnh 3-26; 3-27; 3-28; 3-29; 3-30) 
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^ | a. b, c, d Lien ket va dieu chinh cot bang nem; 
e.f Lien kei va dieu chinh cot bang kich; 
g, h Lien kei va dieu chinh cot bang killing clan 


Hinh 3-26. Cac bicac cdi tien dung cu lien ket va 
dieu chinh lam thdi cot be tong 




Hinh 3-27. Cac dung cu chong dd tarn tudng 




















































































Hinh 3-30. Dung cu nang va lap ghep cac khoi ticdng bang gqch xdy 

4. Cai tien can true va cac thiet bi cau l^p 

De nang cao nang suat lao dong, rut ngan thoi gian thi cong thi mot 
diem vo cung quan trpng trong I tip ghep la sir dung hieu qua can true lap 
ghep. Muon vay thi ngudi lai phai nhin ro dirpe vi tri l4p ghep. Thirc te da 
co mot so cai tien theo htrong do, nhir sau: 

- Dua c^n true lap ghep len cac tang nha (hinh 3-31); 

- Sir dung can true tir nang; 

- Cho ca-bin lai can cau thay doi do cao tuy theo vi trf lap ghep; 

- Trang bi cho can true cac role tir dong de khong che sue nang doi 
voi do quay quang ducmg di chuyen sao cho phu hop vdi cong trinh. Tranh 
nhung thao tac thua, d6ng thbi dam bao an toan cho ngubi va cho may; 

- Trang bi cho can true cac can dieu khien de giup nhung nguoi thp 
lap ghep khi can dibu chinh nhung cau kien 16n nang, nham giam nhe 
nhung cong viec vat va va nguy hiem cua nhung ngudi thp lap ghep. 
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Hinh 3-31. Dica can true leu cac tang nha de lap ghep 


III. DUNG KHUNG DAN LON 


Trong lap ghep nha khung, khung din la dung cu de dinh vi chan 
cot. Ngoai ra, no con co chdc nang dilu chinh va co dinh tarn thdi cot. 
Khung dan don chi phuc vu doge cho mot cot. Can true dirge giai phong 
ngay sau khi da dung dugc cot vao khung din. Viec dieu chinh do thing 
dung, xe dich chan cot xoay cot cho trung tim deu di6u chinh bang cac vft 
ngang cua khung din. Doi voi nhung cot nang va cao, ngoai khung din 
con cln co them tang do ong hoac day giang de giu on dinh cho m6i cot 
(hinh 3-32a). 


Dung khung dan Ion co the hoan toan thay the cac khung din don, 
thanh chong xien va giang. 

M6i khung din co the giu mot luc dugc 4 hoac 6 cot cua khung nha 
nhieu tang lai lip each 6, so lugng khung din vi the se rat it. Mat khac, 
khung din Ion co the su dung cho nhung loai cot dai thong 3, 4 ting nha 
(hinh 3-32b; 3-33). 


Khung din Ion cung dugc dung trong lip ghep tubng va vach ngan 
cac nha tarn Ion. Ngubi ta da tong ket va cho biet: su dung khung dan Ion 
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trong lap ghep se giam dupe 20% thbi gian thi cong so voi phuong phap 
thong thirong. 



Hinh 3-32. Killing clan 

1. Cot nha; 2. Dam; 3. Khung dan lcfn de lap bon cot. 

Nhupc diem co ban cua khung dan 16n la; c6ng kenh va nang ne, 
kho khan va phuc tap trong chuyen cho. 

IV. DINH VI XAU CHUOl 

Dinh v; xau chuoi la mot cai tien ve trinh tir lap ghep (ban cirong 
buc nhu phuong phap khung dan Ion). 

Theo phuong phap nay, vi tri moi tarn tubng dupe xac dinh truoc 
tren mat san bang cac cong cu dinh vi. Ngoai ra chung con dupe lien ket 
vao cac cau kien da lap truo'c tao thanh mot day cau kien on dinh ma 
khong can co su dieu chinh rieng le cho tung tarn tubng. 
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[link 3-33. Kliung dan lan 

Dung cu dinh vi chan tirong gom mot day bang bang thep la mong, 
rong 25mm day 0,4mm, dai bang ca chieu dai don nguyen nha. Tren day 
bang co danh dau cir ly giira cac tarn tircrng. Dau day co bo phan cang 
bang. Doc theo day bang phan bo cac moc dinh vi thao do duoc (hinh 3- 
34; 3*35). 
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Hinh 3-34. Gictng dau tuang. 


1, Thanh giang ngang; 2. Tam urorng; 3. Thanh dinh vi; 

4. Mau kep tarn tirdng; 5. Cay dat thanh gi^ng; 6. Ban noi 









1 


2 


3 



Hinh 3-35. Truth tit lap ghep uha tam lou. 

1. Lip khung dinh vi; 2. Lip cac ta'm tircmg ngang iam chuSn; 

3. Lip cac ta'm tircmg ngang trong; 4. Lip cac ta'm tuang ngoai; 

5. Lip cac tam san; 6. Chuyen khung dinh vi len tang tren. 

Khi lap tam tuong ngoai, nguoi tho day sat chan tirong vao moc 
dinh vj cac moc nay diroc c 6 dinh bang vjt vao day bang dat tren san tang, 
m6i tam tircmg dat ty len 2 day bang. 

Sau khi lap xong cac tam tircmg cua mot ting nha, ngiroi ta thao rbi 
cac moc dinh vi ra khoi day bang va cuon day bang lai. 

Dung bang dinh vi thi khong can trie dac de vach tim cho mdi tam 
tudng ma chi can xac dinh tren mat m6i san mot dudng true chuan. 

De giu* cho tudng khoi do, ngirdi ta dung cac thanh giang ngang dat 
tren dau tuong. Thanh giang nay la mot ong thep co gan cac bo phan dinh 
vi each nhau dung bang khoang each buc tuong va co co cau de nguoi 
dung tren san do co the van lien ket cung ta'm tuemg vao thanh giang 
ngang. Dung cu nay chi nang 10-12 kg nen cong nhan sudung dl dang va 
khong can dung den thang. 

Phuong phap dinh vi xau chuoi nay co iru diem: 
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- Nang cao do chinh xac lip ghep; 

- Thai gian sir dung can true giam tir 2-3 lan so vdi lap ghep tu do 
thong thuong; 

- Cong lao dong dirge giam mot phin nhung cung con nhieu cong 
vice nang nhoc phai thuc hien bing thu cong. 


V. LAP GHEP THEO PHUONG PHAP CL0NG BUG 


Ban chat cua phuong phap lip ghep cuong bufc (hay con goi la 
phuong phap lap ghep tu dinh vi) la sir dung cac chi tiet chon sin hoac 
cac cong cu lip ghep de lam cac chuc nang: 

- Dinh vi cau kien, dam bao chinh xac vi trl cua cau kien theo thiet 
ke ngay khi lip dat chung; 

- Thay th£ cac dung cu thiet bi giing chong va lien ket tarn thoi 
trong khi chua lien ket vinh vi^n; 

- Lien ket vinh vi6n cac ciu kien co the khong cin han noi. 


Phuong phap lip ghep cuong buc da giai quyet dugc mau thuin 
trude day la: viec san xuat cac cau kien bing be tong cot thep phin ldn 
dugc lam trong cac nha may da dugc cong nghiep hoa d muc do cao, nen 
chat lugng san phim, do chinh xac rat tot; Song, trong khi vice lip ghep 
chung a cong trudng van ton nhieu sire lao dong, chi phi mat nhieu thoi 
gian ma muc do chinh xac va chat lugng cong trinh thl lai phu thuoc rat 
nhieu vao trinh do, thoi quen va luong tarn ngudi thg. 

Muc tieu cua phuong phap lip ghep nay la tang cudng hon nua mire 
do cong nghiep hoa nganh xay dung de dam bao co nhung cau kien co do 
chinh xac cao, dong thoi nghien cuu cac cau tao, cac moi noi lien ket that 
hgp ly de sao cho ngoai hien irudng co the loai tru phin ldn cac lao dong 
thu cong, tien tdi co gidi hoa tong hgp hoac tu dong hoa mot phan cong 
Lie lap ghep, lam sao de cong viec lap ghep chi phu thuoc vao cong nhan 
tren hien trudng d mire do tdi thieu. 


Hai chot dinh vi d dau tren tarn tudng durng la mot vi du. Cac chot 
dinh vi nay deu dugc ren rang dd bit ecu. Chinh chung cung la quai ciu 
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cua t&'m tubng va dong thbi dinh vi cho ta'm tubng b6n tren db dam bao ca 
buc tubng dong true. 6 canh dubi cua tarn tubng sap lap, ngubi ta da tao 
san 2 16 d6ng true vbi 2 chbt dinh vi cua ta'm tubng b£n dubi. 

De dieu chinh tain tubng theo cao trinh, ngubi ta van cac ecu trbn 
chbt dinh vi roi dung cac ecu do lam chb ty cho cac tarn tirbng trbn. 


Hai canh ben cua m6i ta'm tirbng ngubi ta chon s5n cac chi tiet moc 
hoac chbt ma khbng can han. Nhu vay, mbi tarn tubng khi lap ghep duoc 
dinh vi bang 2 chbt dirbi chan tirbng va 2 khoa moc hoac chbt a 2 b6n 
canh. Do do khong cbn them ba't ky mbt dung cu de giang giur va libn ket 
tarn thbi nao khac (hinh 3-36). 



Hinh 3-36. Lien ket moc n6i giua cac tam tudng 
theo phuong phap dinh vi cudng buc. 

a. Gian phdng lap ghep theo phuong phap dinh vi; 

b. Cac chot dinh vi chan tudng; 

c. Chd't dinh vi dung lam quai cau cua tam tudng; 

d. Chot dinh vi dung de lien ket cac tam tudng 

Theo phuong phap lap ghep cuong bbc, ngubi ta cung sir dung cac 
cong cu dac biet de luc lap ghep khong edn tho phai dieu chinh ma vin 
dua duoc ebu kien ve dung vi tri thiet kb (hinh 3-37). 
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Hinh 3-37. Dink vi cudng bite cac tdm ttidng 


iTu diem cua phuong phap lip ghep cirang buc: 

- Giam dirge rat nhieu cong lao dong trong lip ghep vi khong ton 
cong dieu chinh vi tri cau kien, khong phai ldp va do cac dung cu neo 
buoc, lien ket tarn thoi cho cau kien; 

- Tan dung dirge can true lap ghep; 

- Tiet kiem dirge sat thep de lam cac c6ng cu giang giu va lien 
ket tarn thcri; 

- Giam khoi lugng cong tac trie dac va lam lien ket. 


- Phan ly qua trinh udt ra khoi qua trinh lap ghep bang each: dau 
tien lip rap kho cac cau kien, sau do dung may moc de chen moi noi tuc 
la co gioi hoa toi da qua trinh uot trong lip ghep; 


- An toan hon trong thi c6ng; 

- Chat lugng cao va gia thanh ha. 

De danh gia cac phuong phap lip ghep, chung ta co the tham khao 
tbng ket sau day ve dac diem va cac chi tieu kinh te trong lip ghep nha o 
tim Ion: 
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Bac diem va cac chi tieu kinh te, l^p ghep nha tarn lcm Tong ket 

cua CHDC Ourc) 


Cac 
phuemg 
phap lap 
ghep 

Sir chuyen 
dong cua cau 
kien trong 
lap ghep 

Cong cu 
sir dung 

Sai so 
Idp 
ghep 
(mm) 

Cac chi tieu kinh te 
ky thuat 

Cong lao 
dong 
(%) 

Gia 

thanh 

(%) 

Thcri 

gian 

<%) 

Lap ghep tu 
do 

Tu do 

Day mem 

20 

100 

100 


Lap ghep tu 
do cai tien 

Tu do co 

han che 

Day mlm + 
dung cu lap dat 

m 

75 

85 

60 

Lap ghep 
bang khung 
dan Ion 

Ban cudng 
buc 

Khung dan 
ldn hoac dinh 

vi xau chudi 

2,5 

60 

. 

70 

50 

Lap ghep 
cudng buc 

Cudng btfc 

Chi tiet djnh 
vi, cong cu 
chuyen dung 

0 

45 

50 

20 


VI. LAP ghep nha khung 

Tir trirac den nay trong tfnh toan ket c&'u cDng nhir thi cong ngucri ta 
thuong phan chia khung nha thanh nhirng ket cau dan theo chirc nang 
chiu lire cua chung nhir cot, dam, san de tan dung kha nang chiu lire cua 
van chuyen va c£u lap. Do cirng cua nha khung dugc xac dinh bai lien ket 
giira cot va dam, cac tarn san lap ghep lien ket vdi nhau cung tao nen 
nhung vach cung nam ngang de chuyen lire ngang vao cot, loi cdu 
thang hoac cac vach d’"rng. 

Ngay nay, do da co nhurng thiet bi c£u true co sue nang lan, ca sa ha 
tang duang sa cung tot, muc do cong nghiep hoa trong viec san xuat cac 
cau kien lap ghep cung da duac nang len dang ke, cho nen trong xay 
dung lai co xu huang khuyech dai khung nha a mure toi da trude khi caiu 
lap theo kha nang cua cac thi£t bi lap ghep, de nham muc dich nhu sau: 

- Giam den mure toi thieu so lugng cau kien phai cau lap; 

- Giam so moi noi turc la giam bdt khoi lugng cong viec han va do be 
tong chen a cong trudng, do do ma giam bat lao dong thu cong, tang mure do 
chinh xac cung la tang chat lugng san ph£m, rut ngan thai gian thi cong; 
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- Tang do on dinh trong thi cong giam duoc rat nhi6u thao tac trong 
viec co dinh tam thoi va dieu chinh cau kien. 


Phat trien theo xu hirdng nay d Lahavana - Cu ba - khi xay dung ky 
nic xa cho sinh vien nguoi ta da due nhung khung nha cao tu 4 den 6 tang 
nang tdi 18 tan cho mot lan cau lap. 

Cung co trubng hop nguoi ta do nhung cot dai tbi 17m cho 3 den 4 
tang nha. Dung loai cot thong tang it hoac khong moi noi nay co the tiet 
kiem duoc do 5% luong sat thep do khong can lam cac ludi gia cudng d 
mdi doan cot ch6 cac moi noi. 

6 Anh va Phap da xay dung nhung nha khung cao den 23 tang vdi 
nhung moi noi khong han. Thay bang \ iec han, nguoi la dung nhung £cu 
Ion dc noi 2 dau thep chiu luc cua khung tr^n va khung dubi hoac lap 
cudng buc cac cot chiu luc d khung lien vao cac ong thep d khung dudi. 


Ve phan chia ket cau nha khung. thudng co 3 so dd cau tao: 

(1) Khung hoan loan cung (tuc la cac nut cua khung cung ca 2 phuong): 
Ihco so dd cau tao nay thi ket cau lam viec tot, bdi vi di6m noi la diem co 
momen udn nho theo ca hai phuong. Nhuoc diem co ban cua each phan chia 
nay la san xuat. van chuyen va thi cong deu rat khd khan va phurc tap. 


(2) Khung cung mot chidu: Day la hudng phan chia ket c£u thich hop 
vih dicu kien thi cong cung nhu che tao hien nay theo kidu cac khung phang. 



Hinh 3-38. Truth tic thi cong nha khung 
a. Lap rap khung hai nhip lam chuan; b. Lap rap cac bo khung tiep theo; 
c. Lap vach cung; d. Lap cac tam bao che mat ngoai; e. Lap cac tam san 
1. Khung chuain; 2. Chong xien; 3. Giving ngang. 
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Hinh 3-39. Xe cha khung nha 

(3) Khung giing: Cac goc cua khung la khdp, on dinh tong trie cua 
cong trinh va chiu tai trong ngang tCr san truyfin vao la cac !6ng cau thang 
va cac vach ciing. 

6 Tchecoslovakia va Poland da xay dirng nhong nha theo kieu 
khung gi4ng cao 10 tang thi cong lap ghep bang cac khung dan don hoac 
cac thanh chong xien. 

Kho khan co ban cua lip ghep nha khung la phai lam sao de cac cot 
trung lam, dac biel la phai khac phuc hien Wpng cot bi nghieng lech do 
ung suat va bien dang nhiet khi han a moi noi. 

Mot so giai phap sau day da diroc sir dung co hieu qua: 



V I 


Hinh 3-40. Moi noi hinh cau co 

- Dung moi noi hinh cau co chot sit (j)35mm a tarn cot. Cac c5t thep 
chu cua cot tren va dirbi dupe han ghep tap. Ket cau nay dung cio nha 
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khung giing (khung cac nut la khdp), kfch thudc cot 40x40cm, be tong 
mac 400 kha nang truyen lire cua m6i cot co the dat 550 den 600 tan 
(hinh 3-40). Dung moi noi kieu nay co iru dilm: 

+ Khi lip ghep cot cuang buc trung tarn; 

+ Truyen lire doc true tiep qua mat be tong kh6 khong can rai vua lot; 

+ Ton ft sit thep. 

- Dung moi noi hinh ciu khong han gin bing loai vua xi mang cat 
dac biet rat min (hinh 3-41). Loai moi noi nay co uu diem: 



Hinh 3-41. Moi noi hinh cau khong 


+ Khic phuc tinh trang cot bi nghieng do bien dang nhiet khi han; 

+ Dam bao truyen lire deu khip tren toan be mat moi noi; 

+ Giam thbi gian lip ghep do khong phai han va chen ke moi noi. 

Cach thi cong theo phuang phap nay nhir sau: ngirdi ta dong goi 
mot lirpng vira kho vua du dung cho mot moi nbi gom : xi mang Pooc- 
lang mac 500 vdi cat kho min theo ty le 1:1. Khi dung tron h6n hop tren 

N 

voi nude theo ty le — = 0,4 hoac 0,5 tron xong phai dung ngay. 


Khi lip ghep vua bi trong luqng cot nen bet dam bao su tiep xuc deu 
khap tren toan bo b6 mat moi noi. Lap vua lot nay chi day tu 1 den 2mm. 
Khi dieu chinh cot, lap vua khong bi nut do vua vin con deo va no se tu 
chay va chen km cac khe hd trong moi noi. 
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Ngoai nhCrng loai moi noi tr6n con co: 

- Moi noi cot bang chot hoac ngam bang be tong. 

- Moi noi kieu chot khong han. 

- Mbi noi dung ecu kieu tang do hoac kieu van bulong thong thirong 
(hinh 3-42 a,b,c,d,e) 



Hinh 3-42. Cac logi moi noi cot BTCT lap ghep kieu 
a. Moi noi kieu chot dac biet; b. Moi noi kieu van bulong; c. Ngam be tdng; 
d. Moi noi khong han (Aidi); e. Moi noi khong han (Phap). 


Tircmg bao che cua nha khung thubng la ket c£u treo bam vao khung 
aha. Tuong bao che diroc lap cham han so vdi lap khung khoang 4 den 6 
tdng nha. Khi do cac thiet bi lap tuc/ng dugc dat true tibp len khung chiu 
luc cua nha. Cau kien dugc van chuyen true tibp tir cac xe chuyen dung 
chay tren cac san tang. Cdn true hay cac phuang li6n van chuyen len cao 
khac se dua cac tarn tubng bao che 16n cac tang nha. 
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Ngtrcri ta cung c6 the sir dung cac loai can true nho sue nang duoi 2 
tan dat len mai nha de lap ghep tudng bao che cho cong trinh. 

Khi lap ghep ket cau chiu luc cua nha khung thi cong cu chu yeu de 
thi cong la cac loai khung dan sau: 

* Khung dan de co dinh tam thdi cot vdi mong; 

- Khung dan de co dinh tam thdi cot vdi cot; 

- Khung dan Ion lap ghep d6ng thoi mot s 6 cot hoac khung nha 
(thuong la dong thoi lap ghep 2 khung hoac 4 hay 6 cdt). 


VII. LAP GHEP KIEU H0P PHONG (HAY CAN HO) 

Lap ghep kieu can ho hay hop phong la dinh cao cua trinh do lap 
ghep duoc phat tric*n thinh hanh nhat a Lien Xo bat dau tu nhung nam 
1953-1954 va tai Cong hoa dan chu Due bat dau tu nhung nam 1958- 
1959 giai doan phat trien kinh te thdi ky phuc hdi sau chien tranh. 

Theo phuong phap xay dung nay ngudi ta xep nhung hop phong lien 
ke ben nhau hoac chbng len nhau tao thanh nhung toa nha, moi hop 
phong la mot cau kien hoan chinh duoc trang bi tien nghi day du va co 
ban hoan thanh phan hoan thi6n va trang tri noi that. 

M6i hop phong la mot kei cau khong gian chiu luc doc lap co do 
cung Ion \a lien ket vdi nhau bang han cac chi net thep chon san. Do 
khong phai thi cong cac moi noi udt nen toe do lap ghep d hien trudng rat 
nhanh va do chinh xac kha cao. 


Cac hop phong khong dinh vao nhau ma thuong each nhau 4 - 6cm 
dP viec lap ghep duoc d6 dang va tao lap each am rai tot cho cac can phong. 

Ifu diem ea bail cua plufcmg phap xdy dipig nha kieu can ho 


- Cac qua trinh san xuat ton nhieu cong sue va thdi gian nhat la che 
tao ca'u kien va lap rap thiet bi hoan thien cong trinh deu duoc thuc hien 
trong nha may. Noi co the tan dung triet de cac tinh chat uu viet cua viec 
cong nghiep hoa; noi co the tan dung toi da tinh cha't cua vat lieu; va la 
noi cd the to chuc hoan chinh nhat viec thi cong day chuyen... Do la cac 
uu viet ma cac phuong phap xay dung khac khong the cd duoc. O nha may 
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cong tac hoan thien se thuan lqi va co ket qua cao han nhieu, ma nhir ta da 
biet cong tac hoan thi6n thuang chiem tdi 65% toan bo cong lao dong thu 
cong tren cong trircmg. 


Do mire do cong nghiep hoa trong san xuat cac cau kien theo 
phuong phap xay dung kieu can ho rat cao, khoi tfch va trong luqng cua 
mot cau kien rit lan, do chfnh xac lai rat hoan hao nen toe do thi cong 
loai nha nay rat nhanh, thoi gian xay dung a cong truerng rut ngin den 
muc ky luc. Thai gian xay dung mot nha b gia dinh tu 5 den 9 tang theo 
phuang phap nay chi trong vong 1 den 2 tuan 16. 

V6 mat kinh te nha can ho so voi nha tarn Ion re han 8% va nhe 
han 10%. Vi tuy ca'u tao tuang 2 lap, san 2 ldp, nhung chi6u day m6i 
ldp chi do 2,5 den 5cm trong khi do chieu day cua tuang, san nha tain 
lan phai tir 10-15cm. 


Vofi loai cau kien san xuat theo tieu chuan nha kieu can ho co the xAy 
dung nhieu hoac ft tang deu duqc va veti mot so hop chuan nguai thiet ke co 
the sap xep de tao nhieu kieu nha co hinh dang va cong dung khac nhau 


Ve mat ton tgi ciing co mot so van de nhu sau: 


- Phai co nhung nha may chuyen dung vdi nhung thiet bi tuang doi 
d6ng bo va hoan chinh mdi co the che tao duqc cac hop phong co chat luemg. 


- Phai co cac loai xe tai chuyen dung de chuyen cha cac hop phong 
vi khoi tfch cua chung kha lan. Chieu ngang cua hop phong lan han nhitSu 
be rong cua cac xe tai thong thuemg nen dung xe thong dung khong 
chuyen cha duqc. Mot dac diem nua cua xe cha cac loai hop phong la 
phai trang bi cac dem 16 xo rat tot hoac phai cha hop phong a tu the treo. 


- Duang chuyen cha h6p phong tir nha may san xuat den cong 
truang xSy dung phai du rong va b4ng phing de xe di lai ft bi xoc nay lam 
hu hai cac ket cau cua hop phong va cac thiet bi da lip ghep. 


- Trong luqng cac hop phong nang tu 10 den 15 tin. Neu lap ghep 
nha kieu can ho thi trong luqng thuang la 22 den 25 tan co khi den 30 tan 
doi hoi co can true dac biet co sue nang 16fn de lip ghep chung. Do do khi 
thiet ke nha lip ghep theo kieu hop phong nay thuang phai dua vao sire 
nang cua cin true da co san. 
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Neu phai thi cong hang loat nha kieu hop phong thi thufdng tien hanh 
iheo phircmg phap day chuyen: Cho can true nhb di lap cac tang thap, sau 
do dung can true lcfn de lip cac ting cao, hoac cung co the dung can true 
Idn de lip cac hop phong d giCra nha triroc roi mdi di chung quanh nha de 
lip cac hop ben ngoai. Song, hop ly nhat la nen dung cln true edng de lip 
ghep loai nha nay, vi nha chi co mot vai loai cau kien nang xap xi nhau, 
nen he so sir dung rat cao thubng len den 0,9 hoac doi khi con hon nua 
(hinh 3-43; 2-44; 2-45). 

Theo cac tai lieu da thong ke, cho biet: Nang suat sir dung can true 
len den 60.000 tan (90.000 rrr/nam) doi vbi lip ghep nha hop phong va tir 
90.000 tan (150.000m 2 /nam) doi vdi lip ghep nha hop kieu can ho. 

Phan loai nha kieu can ho: 

Theo each cau tao, ngudi ta chia loai nha nay thanh 3 loai: 



Hinh 3-43. Lap ghep nha kieu can ho hay hop phdng. 

1. Can true c6ng; 2. Can ho lap ghep; 3. 6 to chuyen dung; 4. Don treo khong gian; 
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Hinh 3-45a. 


- Loai nha gom khung be tong cot thep chiu lire va cac hop phong ter 
mang: Theo bo tri cua loai nha nay thi cac hop phong tira len cac dam 
ngang va dam doc nghia la toan bo tai trong truydn len khung. 

- Loai nha gom cac hop phong chiu lire diroc l^p ket hop voi cac 
tarn san va cac tarn tirbng. 

- Loai nha chi gom toan cac hop phong chiu lire ghep sat vao nhau, 
khong co them mot ket cau nao khac. 




























Cac hop phdng c6 the due lien hoac ghep lai tCr cac tam rbi. 

Khoi hop due lien co iru diem: ton ft cong san xuat, do cCrng cau 
kien tot hon va co the co gidi hoa tong hop hoac tu dong hoa hoan toan 
qua trlnh san xuat che tao cau kien. Khoi hop phdng due lidn nay bao 
g6m 4 buc tirdng va mot san do toan khoi (nghia la trong mot lan do be 
tong) va mot tam san khac due rieng. Ngudi ta co the che tao tam san nay 
bung vat lieu nhe de giam bdt trong lupng cua hop phdng. Sau khi ghep 
kin ca 6 mat thi do cifng cua hop phdng tang len rat nhieu. 

Khoi hop lap ghep bang cac tam phang co tru diem: co the sir dung 
ngay nhung san pham cua nha 6 tam ion; day chuyen cua nha may san 
xuat cau kien khong phai thay doi nhieu; cac cau kien phang nay trirdc 
khi lap ghep duoc lap rap thanh hop nhd cac khung ga lap dinh hinh bang 
kim loai. 

Xdy difng nha can ho khong si( clung can true lap ghep: 

Day la phuong phap da duoc ap dung tai Lien Xo trude day, thiet bi 
thi cong chu yeu la mot he khung khong gian co 4 tru rat ldn va khoe, 
duoc trang bi mdi tru mot may nang thuy luc co cong suat ldn. 

Xe tai van chuyen can ho va dua vao giua 4 tru, sau do cac may 
nang thuy luc se tu tu nang khoi hop phdng len tdi mot do cao du de cho 
mot xe tai luon mot khoi hop phdng khac xuong dudi hop phdng vua 
nang, tiep theo cac may nang ha khoi hop phdng tang tren xuong de han 
lien ket vdi hop phdng ben dudi. Tiep tuc vdi each thurc nhu vay, ngudi ta 
Lip rap b^ng each dun dan mot doan nha len het chieu cao. 

Sau khi da han lien ket chde chdn, toan bo doan nha nay se duefe 
dich chuyen ngang tren he thong ray den vi trf xay dung theo thiet ke cua 
ngoi nha va dupe ha xuong phan tudng ham va mong da chuain bi san sat 
lien vdi cac doan nha da ldp rap va dich chuyen den trude do. Cac doan 
tiep sau cua nha cung se ldp lai nhu vay. 

Theo phuong phap xay dung nay toe dp di chuyen ngang dat tdi 
lOm/phut va toe dp nang la 4,7m/phut. 
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Ngirai ta da tien hanh thong ke phuang phap xay dung nha can ho 
khong su dung can true doi vai loai nha 5 tang va cho thay: xay dung theo 
phuang phap nay cong lao dong giam xuong chi con 0,75-f-0,80 cong cho 
lm 2 nha a. 



Hinh 3-45. Lap ghep nha hop phdng khong su dung can true Idn 

1. 6 to van chuy^n can ho; 2. He khung nang g6m 4 tru ; 3. Cac can ho daoc l4p dun ISn 
theo phuang thang dung; 4. Duong ray; 5. He thong may day; 6. Mot dan nguy6n nha da 
lap xong; 7. Vi trf xay dung ngoi nha theo thiet ke. 
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Chucmg III 


PHUGNG PHAP XAY DUNG h6N HOP 

• • 

LAP GHEP VA DUC TOAN KHOI 


I. XA'f DUNG NHA 6 THEO PHUDNG PHAP NANG TANG vA NANG sAn 

Day la mot phuang phap xay dung ket hcrp dupe nhung uu diem cua 
ca ha phuang phap lap ghep va do toan khoi. 

Phuang phap thi cong nay dac biet uu viet khi phai xay dung cong 
trinh b nai mat bang thi cong chat hep, xung quanh da co cac cong trinh 
xay cung truac. Bai vi, phuang phap thi cong nay chi c£n mat bang cua 
cong cruang bang chinh ban than ngoi nha chiem ch6 ma th6i. 

Phuang phap thi cong xay dung theo phuang phap nang tcing hay 
nang san cung rat thich hop cho cac nha xay dung a sudn doi. No khong 
phai na rong mat bang cung nhu lam duPng di lai len xuong cho can true 
va cac phuang tien van chuyen cau kien nhu trong phuang phap lap ghep. 
Mat khac, tuy lam nha nhieu tang nhung no lai khong doi hoi ton nhieu cop 
pha, cay chong va san cong tac... nhu phuang phap do be tong toan khoi. 

Mot uu di^m khac cua phuang phap thi cong nay la no tao dieu kien 
cho nguai thiet ke co the quy hoach mat bang cong trinh mot each tu do. 
Ngua thiet ke khong bi go bo bai bat ky mot modun kfch thuac nao. 
Chang han nhu, luai cot co the vuong, chu nhat hoac ba't ky mot hinh thu 
nao d5, do co the bo trf cot tu do tren mat bang. 

1. Thi cong theo phuang phap nang tang 

Co hai phuang phap: keo va d^y 

i. Thi cong nang tang dung kick keo 

Ket ca'u due san trong nha theo phuang phap thi cong nay la cot, co 
th^ ca tuang hoac vach ngan. 
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Ket cau due tai ch6 la cac san tang va mai, cung co the con la cac 
loi cirng nhu long cau thang va thang may. 

Doi vdi cac loai nha ft tang (tir 3 den 5 tang) cot duqc due lien. Tren 
than cot a m6i do cao cua cac san nha co chon san nhCrng chi tiet bang 
thep de lam nhiem vu lien ket giua cot va cac san tang sau nay. Cot la mot 
trong nhCrng loai ket cau chiu lire chu yeu cua nha va duoc lap dung truac. 
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Hinh 3-46. Nha xay dung theo phifcfng phdp ndng tang vet ndng san. 

San tang va san mai duoc do toan khoi tai ch6, dien tfch cua m6i san 
tang bang dicn tfch cua ca dan nguyen nha. 0 nhCrng vi trf cot xuyen qua 
san nguai la bao quanh cot bang cac vanh thep a moi san tang. Muc dfch 
dal nhung vanh dai thep nay de lien ket vdi cac thanh treo cua kfch khi thi 
cong va khi tarn san da nang len den vi trf thiet ke thi lien ket vlnn vi6n 
vanh dai thep nay vai cac chi tiet da chon san trong m6i cot. 

Tuang nha la cac tarn be tong cot thep due san. Khi lap ghep duqc 
han lien vao cac tarn san. 

6 My, Me-hi-co, Anh, Cu-ba phuang phap xay dung nay bat dau 
duoc ap dung tu 1930 va da xay dung duqc hang tram ngoi nha. 








0 Lien Xo, nam 1959 mot nha 4 tang xay dung theo phirang phap 
nang tang dupe tien hanh or Leningrad tiep do nam 1964 xay dirng mot so 
nha 5 tang, con d E-re-van nam 1963 xay dung mot nha 4 tang, nam 1966 
xay dung tiep mot nha 9 tang theo phuong phap nang tang co loi cau 
thang dd be tong loan khoi bang van khurin trupt. 

Trinh tu xay dung cac nha 4 va 5 tang 6 E-re-va va Leningrat nhu sau: 

Dung can true tu hanh lap cot thong tang vao cac chau mdng theo 
each thong thuong. Sau khi lap dat va san phing nen nha thi tien hanh do 
tai eho be tong cac lam san tang: tarn no due chring len tarn kia va each ly 
nhau bdi mot lo'p chong dinh, lam due tren cung la tarn san mai. 

Due xong san, can true dat len dau mdi cot mot kich dau co cau tao 
due biet va co 2 thanh treo dong xuong cac tarn san be tong da do. Dau 
lien kich nang tarn san mai len vi tri thiet ke cua no 6 dinh cot va co dinh 
\inh vidn a do. Sau do tren tarn san tiep theo nguai ta tien hanh Mp ghep 
toan bo cac ket cau cua tang nha tren cung gom: tuong, vach, cac thiet bi 
dien, nuoc, ve sinh... Sau khi hoan thanh thi kich dau tren moi d4u cot lai tha 
thanh treo xuong va nang toan bo tang nha do len vi tri thiet ke va lai lien ket 
vlnh vi6n bang cac vanh thep a aic san tang va chi tiet dat siin 6' cot. 

Cac tang du'di cung tien hanh tuong tu nhu vay. Vice Lip ghep cac 
ket cau bao che va thiet bi a tat ca cac tang thuong nguai ta khong dung 
can true ma sudung loai xe nang hang (hinh 3-47; 3-48; 3-49; 3-50) 


Truong hop xay dung nha nhieu tang thi col nha phai phan ra tung 
doan; m6i doan cot thong 3-4 tang, doan dudi cung co the thong den 5 
tang. Cac doan cot nay se dupe noi len dan trong qua trinh thi cong. 


Nha nhieu tang ma cac bo phan chiu luc chinh la cot va san mong 
(khong dam) thuong khong dii dp cung de chiu cac tai trong ngang, vi 
xay ngudi la co the gia cuo'ng them cac loi cung bdng be tong cot thep 
due toan khoi. Cac loi cung nay ddng thdi la he thong Icing cau thang 
hoac thang may cua nha. Trong loi co the- co chd dat cac he thong during 
ring. Loi cung nay cung dupe sir dung cie nang tang va chiu lire ngang 
trong qua trinh thi cong. 



































IIinn 3-49. Tlti cdng theo platang phdp nang (dug 

a. Do be tong cdc sun tang lap cot vd kick tiding, 

b. Nang nidi vd tang mai. 
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Hinli 3-50. Xdy dung nhd theo platang plidp ndng tang a Lien Xd 

Co the nang tung tang len het chieu cao cua no ngav mot dot tren moi 
doan cot mdi liip. Song, cung co the nang tuan tir cac tang len nhieu dpt: 
m-oi dot mot tang nha. Sp phan bd tarn thoi cac tang theo chieu cao cua cot 
lu y thuoc vao cirdng dp va dp manh cua cot trong cac giai doan nang. 

Trong 2 giai doan nang lam mai va nang san can liru y: khi nang 
titim mai thl dp manh cua cot la ldn nhat; con khi nang san tuy dp manh 
cunt cot nho hun nhirng tai trong cua cac tang da nang len triroc se anh 
huonu rat Ion den kha nunc chiu lire cua cot. 
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Nam 1966 tai E-re-van thu do nude Cong hoa Ac-me-ni (Lien Xo) 
da xay dung mot nha a 9 tang, tang durai cung la cac cua hang. Cot cua 
nha bang be tong mac 400 co tiet dien 40x40 cm due san thanh 3 doan: 2 
doan Iren m6i doan 2 tang lien nhau, con doan dudi cung thong suot 3 

tang nha. San phang khong sudn day 24cm. Theo thiet ke toan bo tai 

npng ngang se duoc truybn vao I6ng cau thang va 2 vach cung (I6ng cau 
thang chiu lire chii yeu con 2 vach cung h6 trp). Vi vay, long cau thang 
dupe do be tong toan khoi mac 300 va day 25cm, con vach cung thi lam 
bang cac lam be tong due san mac 200 day 14cm. 

Doan cot dau tien khi nang tarn mai co do manh la 79, do do de on 

dinh nguoi ta phai dat he giang tarn tai cac dinh cot. He giang nay se 

dupe go bo khi nang dupe tarn mai len tai dinh cot va dupe lien ket tarn 
vao I6ng cau thang. Kinh nghiem thuc te cho biet neu do manh cua cot la 
60 thi hoan toan co the loai bo he giang tarn o dau cot. 

Chieu dai tinh toan cua doan cot thu nhat tinh tu diOm ngam trong 
mong len tai dinh cot. Trong thuc te de giam do manh cua cot nay, nguoi 
la da cho cot ngam lam thoi vao chong san due san bang each dong nem 
vao cac ke ho giua cot va san. 

Sau khi nang tarn mai len dinh doan cot thu nhat, thi su dung xe 
nang hang de lap rap cac tarn tudng ngoai. vach ngan va dat cac trang 
Uriel bi cua tang 9, lap vua mach noi giua cac tarn tuong va vach ngan. 
Mat khac cac tarn tuong va vach ngan cung dupe rai san mot lop vua hoac 
phii mot lop keo de lien ket voi tarn mai. 

Khi da hoan thanh moi cong vice thi se tien hanh nang tang thur 9 
len sat tarn mai va co dinh tarn vao doan cot nay bang chot. 


Cac tang 8, 7, 6 cung dupe tien hanh tuong tu nhu va^.. 

Lap va nang xong 4 tang (9, 8, 7, 6) thi ngudi ta lhao kich 6 tat ca 
cac dau cot cua doan cot thu nhat dua can true len mai de noi dai them 


doan cot thu 2 (cao bang 2 tang) roi dat lai kfch len dinh cac cot nay. Sau 
khi xong viec thi lai ha can true xuong dat. 

Qua trinh lap rap va nang lai dupe lap lai doi voi tang 5 va tang 4 
gio'ng nhu voi cac tang 9, 8, 7, 6. Hoan thanh xong 2 tang nay thi cong 
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viec tren lai dirge lap lai mot lan nira doi vdi tang 3 va tang 2. Nghla la: 
(lira can true len thao kich, noi dai tiep doan cot cuoi cung, lap lai kich. ha 
can true xuong dat, lap ghep va nang tiep. 

So dT ngudi ta phan cot vdi cac doan 2 va 3 chi cao bang 2 tang la vi 
muon sir dung can true nhe cho tien loi khi phai lap ghep tren mai. 


b. Thi cong theo phtfong phdp ndng tang dung kick day 

Ket cau chiu lire cua nha thi cong theo phuong phap nay la san, 
tirdng cung, hoac ket hop ca tudng cung va cot. 

Thiel bi thi cong la cac loai kfch Ion dat duo’i cac tang ham, toe do 
chain va hanh trinh cua kich ngan 

Hinh ve dudi day gidi thieu vice thi cong theo phuong phap nay doi 
vdi mot toa nha 17 tang a thanh phd Co-vang-td-ri nude Anh. Ket cau 
chiu luc cua san la mot he dam be tong cot thep ung suat trude rong 1,6m 
diu vuong gdc va doi xung each nhau 10m va each mep ngoai nha 3m. 

Mat bang nha hinh vuong 20x20m. 



Hinh 3-51. Xciy dung nha theo phuong phdp ndng tang dung kich day. 
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11 ink 3-52. Xay diaig nha nang tang a Lien Xo cil. 


Ket cau chiu lire la 8 tuo'ng cung, m6i canh nha 2 tuong de len cac 
dam ling suat trucrc cua san. 

Tren mong tirong chiu lire dat tdng cong 40 kfch thuy lire, long suat 
220 tan m6i kfch, co hanh trinh 230mm. M6i canh nha co 2 nhom kfch moi 
nhom 5 chiec (htnh 3-53). So d6 thi cong nha nang tftng dung kfch day). 

Tong tai trong nha phai nang la 7500 tan trong khi sue nang cua 40 
kfch la 8800 tan. Toe dp nang nha la 8mm/phut. 

Cong tac thi cong dupe tien hanh thco phuong phap day chuyen. 
trinh tu nhu sau: 

- Tang 17 da tien hanh xong tat ca cac cong viec thi dupe day len 
den cao trinh cua tang 5; 

- Tang 16 trong khi do nam 6 cao trinh cua tang 4 va hoan thien 
cong tac san; 

- Tang 15 nam 6 cao trinh cua tang 3 va dang tien hanh phan moc; 

- Tang 14 nam 6 cao trinh tang 2, song da ket thuc phan lap tirong 
va tien hanh trat; 

- Tang 13 nam a cao trinh tang 1 va dang tien hanh lap vach cung 
voi cac thiet bi ve sinh; 


230 










20 

1 

2EJ 

i 

15 

i 

14 


13 


12 

l 

11 

O 10 / 


iiiiiiaiiiiiniii 


.Kich day 


Hinh 3-53. So' do thi coni’ 
nln) nang Uing 


33 U 


| ? ,_ _ - 4 |j pj p 'i 




" ~— — + ■ — <» . V— 

zrJZ -~r- ;y 

r^r rTrrtss crgg-j 


;F -.—7— 


Hinh 3~54. Xtiv dung n/ia theo 
phiMng pluip nang long cf My. 


- Tang 12 nam 6 tang ham va dang tien hanh cong tac do be tong san. 

Nhu' vav khi tang 17 xong hoan toan thi 4 tang diroi tiep tuc cong 
tac hoan thien va chuiin bi nang tang 12. Va cu tiep tuc nhu vav, nghia 
la: mm lan day len mot tiing moi thi ta cung se co them mot tang da 
duoc hoan chinh. VS Iy thuyet thi phia tren cao trinh cua tang 5 se 
khong con ngubi tho nao phai budc chan len do ntfa; va viec lap ghep 
cac tarn vach lam tubng, cac thiet bi ve sinh chi dibn ra o cao trinh cua 
tang 1 cho tat ca cac tang cua toan nha. 

2. Thi cong theo phuong phap nang san 

Ve nguyen ly thi cong theo phuong phap nang san khong khac gi 
phuong phap nang tang nhung chi dung kich keo chu khbng dung kich 
day (hinh 2.55). 
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Hitih 3-55. Cac loqi kich 
nang san 

a - Kich cO khi; b- Kich (hen. 
c- Kich dan 


Ket cau chiu lire cua loai nha thi cong theo phirong phap nay la cot. 
Doi voi nha cao, ngu'ai ta c6 the ket hop ca long cau thang va thang may 
cung chiu lire voi cot va cac san tang. 

Trong phuong phap thi cong nay, can true duoc dung de lap cot, 
thao lap kich va van chuyen vat lieu len cac tang san da nang len den vi 
trf thiet ke va de lap ghep cac tam tuemg ngoai cua nha. 

Tuy theo kha nang sde n^ng cua can true ma co the san xuat cot cho 
tung tang hoac thong li£n 4, 5 tang cua ngoi nha; va cung tuy theo sue 
chiu tai va do manh cua cot ma co the tien hanh nang san mot dot len 
ngay vi trf thiet ke cua chung hoac phai nang nhieu deft co dinh tam thoi 
vao cot 6 cac cao trinh trung gian trucfc khi chfnh thuc nang len vi trf thiet 
k£ de co dinh vTnh viSn. 
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Ilinh 3-56. Trinh Uf (hi cong theo plutong phap ndng son 

Cung co noi sir dung cot va he thong gi&ng bang thep de chiu loan bo lire 
doe va ngang cua nha cac tarn san chi nhir nhung tarn panen tarn Ion kfch 
thich b£ng mol 6 gian dupe due chong len nhau. Sau khi da due song loan 
bo cac tang san, ngiroi ta dung cot va giving theo he dan khong gian bring 
nguyen ca chieu cao va be ngang cua nha. Sau do, dung tori nang ddn cac 
lam san da due san thanh chong cua tirng 6 gian len vi trf thiet ke cua 
chiing va co dinh vinh vi6n vao cac cot thep vira dung. 

0 My da ap dung phuong phap nay de xay dung nha b cao tbi 15 

tang. 

Thi cong theo phuong phap nang san co truong hop cot la ket cau 
chiu lire chu yeu va dupe hip ghep trude con kfch dupe dat len cot de keo 
san. Song cung co truong hop tien hanh hip ghep cot cung vdi qua trinh 
nang san, khi do tai moi vi trf cua cot ngudi ta dung tir mot den hai cot 



























phu bang kirn loai a ben tren cot chinh va lap kfch len tren cac loai cot 
phu nay. Cac cot phu nay lai dirge lap tren san mai, vi the no se dirge 


nang len timg dot theo cac san tang. Khi tat ca cac san tang da dirge nang 


len \i tri thiet ke va dirge co dinh vTnh viCn thi cac cot phu nay se dirge thao 


ra va ha xuong (hlnh 3-55b) 




Hinh 3-57. Cac kien nha thi cong theo phi fang phdp nang san 
a Lien Xd (cu), Dii'c va My 
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II. SU DUNG KJCH LEO CO DIEN TRONG XAY DUNG NHA THEO 
PH LONG PHAP NANG TANG VA NANG SAN 

Nhu ta da biet: sir dung kich keo trong phuang phap nang san va nang 
lang phai dat kich len dinh cot, ma do manh cua cot lai anh huang rat Ion 
den kha nang chiu tai cua chung vl vay chieu dai cua cot bi han che nhieu. 
Do do. phai phan chia cot thanh nhieu doan ng^n lam cho so mdi noi ciia 
cot tang len cung vdi so tang cua cong trinh xay dung. Mat khac, cung vo t 
icc tang so lirong cac doan cot thi so lan thao kich, l^p kich va di£u chinh 
1 1 mg chiec va ca he thong kich cung mat nhieu thoi gian va gay ra nhirng 
gian doan ky thuat trong qua trinh thi cong nang lap nha. 



Hinh 3-59. Sir dung kich leo co (lien trong thi cong nha theo 
phuang phap nang tang 


236 







De khac phuc tinh trang tren. ngirai ta dira vao sir dung he thong 
kich co khi chav dien thay the he thong kich bam dau. 

Kich co dien diroc ghep om vao than cot. No co the tir leo theo tiring 
do cao theo y muon. Cong suit! ciia kich leo co dien khoang 3-3kW. Kich 
ei) sue nang tir 40-80 tan va co toe do nang ha la 4m/gid. Trong lirang ban 
than ciia kich nay khoang 1 tan (hinh 3-59. 3-60, 3-61). 

Dung kich nay thi do manh thi cong ciia cot se rat nho khong anh 
hirang den sire chiu tai cua cot, do do ngirai ta co the bo he giang dau cot 
va doan cot dau tien co the keo dai den 20m hoac han nCra tuy thuoc vao 
kha nang lap ghep ciia can true va kha nang \an chuven cua cac phirang 
tien giao thong. Do khong phai thao kich ra de noi cot nen co the' thi cong 
gan nhu lien tuc trong suot qua trinh nang. 


3 ) 



I 



lliuh 3-60. (In net lien ket gui’a than/i 
treo ciia kich va tain sail 
a \ anh tua thep cua sun duc;b. Cadi lien 
kef thanh treo ciia kich vao tain san. 

I. Oc dau thanh treo: 2. Ncm go 



1. Cot; 2. San; 3. Bo phan co khi chav dien; 
4. Thanh treo; 5. Khop noi; 6 Choi 


III VAN DE CHONG DINH GlOA CAC TAM SAN BE TONG COT THEP 
DUCCHONG 

Vat lieu ehong dinh \a bien phap thi cong lap each ly chong dinh co 
anh hirang rat Ion den chat lirang be mitt cac tarn san, den thoi gian thi 
cong va dac biet lit doi \oi \'iec hoan thien mat Iran sau nay. 
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Qua thirc te thi cong d nhicu nude, ngudi ta da due ket dupe nhung 
yeu cau doi vd’i lop each ly giua cac tam san be tong cot thep due chong 
nhu' sau: 

* Phai loai tru duoc lire dmh giCra lop be tong cua san due trude va 
san due sau. 

- Phai du b6n de cho ngudi di lai, lap dat cot thep va cac chi tiet ben 
tren ma khong bi hu' hong. 

- Phai chiu duoc tac dung cua thdi tiet: mua, ndng khong he lam hu 
hong, bien chat hay bi troi bi bao mon. 



IIiiih 3-62. Plum chat cluing ch'nh gii(a cac tam san 
he tong cot thep due chong. 
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- Phai bao dam cho be tong ninh ket binh third'ng, khong hut nude 
cua be tong ma con co the giCr cho be tong khong bi mat nude. 


- Khong lam gi thep, khong lam anh hudng den sir dfnh ket giua be 
tong va thep. 

- De boc khoi mat Iran va khong tao ra nhung vet d£u mo', dam bao 
cac ldp vat lieu trang tri hoan thien bam dfnh tot vdi tr£n. 

- Thai gian gian doan ky thuat trong thi cong cac tam san khong dai. 


Trong thuc te, ngudi ta da dung nhieu loai vat lieu dd chong dfnh 
giua 2 ldp san be tong due chong nhu: paraphin, nhu tuang ben to nit, 
niang mong polietilen, giay vo bao xi mang, tam vo bao ep... Cac vat lieu 
nay dam bao dugc viec each ly cac lop san due chdng. nhung nhung yeu 
cau khac thi khong hoan loan tot. Vi vay, no cung ft nhieu gay kho 
khan, ton kern va keo dai trong cong tac hoan thien sau nay. 



Uuih 3-63. I III coni' kci hop //nj/? 3 . 64 D( ; bc , c p c , Lim SL ) n cbr>n{ , 
I’ 1 '"""* PMp nw, H sa„ ra loi m . y hinn b . tl . )ng 

thong may 
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Qua nghien cuu ngud'i ta da tim ra chat e-ti-non lam vat lieu each ly 
chong dfnh dap irng dugc cac yeu cau dd ra. Bien phap thi cong lap each 
ly nav nhu sau: Trirdc tien phun len bd mat be tong san mai due mot lap 
nhua e-ti-non mdng 0,5mm, mang e-ti-non nay se ngan nude trong be 
tong moi do khoi boc hoi, dam bao cho be tong ninh ket binh thubng ma 
khong can tuoi nude dirdng ho; Sau do 2 den 3 gid ngirdi ta lai phun len 
tiep mot lop nirdc voi pha Ian keo ca-de-in day l,5-2mm de tao thanh mot 
Idp phan each ly; va khi lop voi nay kho cirng thi co the tiep tuc due tarn 
san be tong moi len tren ldp san cu. 

Vat lieu can thiet chong dmh cho 100m 2 mat tarn san be tong lit 
23kg voi, 2,5kg muoi an va 90 lit nirdc. 

IV. THI CONG LOI CUNG CUA NHA XAY DUNG THEO PHUDNG PHAP 
NANG TANG 

Thong thuong thi cong loi edng sir dung lam ldng ciiu thang hoac 
thang may ciia nhit xay dung theo phuong phap nang tang hoac nang sail 
thi co the sir dung gian giao thong thudng vdi van khuon luan luu hoac 
cop pha truol giong nhu truong hap thi cong ong khoi hoac xiclon. Song, 
thi cong theo phuong phap sir dung van khuon va gian giao thuong rat ton 
vat lieu, nhan cong va thdi gian thi cong se keo dai dang ke; con dung cop 
pha truot thi lai doi hoi co thiet bi, cong cu va doi ngu cong nhan can bd 
ky thuat chuyen dung khong phai luc nao va d dau cung co, mat khac 
khoi luang thi cong lai khong nhieu nen cung khong kinh te. Do do, mot 
so nude de xuat lai dung ngay cac thiet bi thi cong nang tang de thi cong 
loi cung ciia loai nha nay ngay tren cac tarn san mai. Thi cong theo 
phuong phap mdi nay khong can b^c gian giao, khong can co thiet bi gi khac 
bd sung ngoai so kich va thanh keo dung de nang tang hoac nang san ma chi 
can 1 bo cop pha luan luu dii cho 2 mat ciia 1 tang loi cung do. 


1. Phuong phap thi cong 

Phuong phap thi cong cu the nhu sau: 

Phan dudi tir cot chong san va mai da do be tong ngudi ta thi cong 
loi cung theo each thong thuong. Sau do, lai dung ngay qua trinh nang 
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turn mai de thi cong loi cirng. Khi do tam mai nhu trong tir the treo vao 
cac cot nha dirge lam ch6 tira cho san cong tac ghep cop pha trong cop 
pha ngoai va do be tong. Cop pha de do be tong cac loi cirng nay la cop 
pha luan luu bang kim loai. 


2. Trinh tu thi cong 

Trinh tu thi cong dirge tom tat nhir sau: Ban dau tam cop pha trong 
(1) dirge dat dung vi tri cua no, con tam cop pha ngoai (2) cho chuyen 
dich ra phfa ngoai de lay ch6 thao tac lap dat cot thep cho tirdng loi cang 
(4), luc nay ngiroi thg se du’ng tren san cong tac (3) de thi cong. 


Sau khi da hoan thanh cong tac cot thep, ngirdi ta lai dich chuyen 
tam cop pha ngoai vao, trd lai dung vi tri cua no; roi tir san cong tac (5) 6 
ben tren tien hanh do be tong xuong loi cung (6). 




c D 

Ilinh 3-65. Thi cony can thany nha ndny tdny 
t. Cop pha trong; 2. Cop pha ngoai; 3. Tam mat; 4. Cot thep; 5. San cong tac; 

Khi be tong da ninh ket va du cirong do thi thao do van khuon va 
dung kich nang tang (7) vdi cac thanh keo (8) dat tai dinh cua cac cot (9) 
de nang tam mai va loan bo he thong cop pha luan liru len cao trinh tren. 
Tai do, tam mai duyc co dinh tam thoi vao cot va tiep sau do qua trinh lai 
lap lai dung nhir trinh tu da lam (hinh 2.65). 
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Theo phuang phap thi cong nay thi song song vdi viec lam van 
khuon, cot thep, do be tong Ioi cting, ngirbi ta vln co thd Iam cau thang va 
cac cong viec cua thang may 6 cao trinh thap hon do 1,2 tdng nha, do v&y 
se rut ngdn dirpc thcfi gian xay dirng. 


3. iTu diem cua phuang phap 

Phuang phap nay co cac uru diem noi bat nhu sau: 

- Khong doi hoi them bat cu mot loai thiet bi dac bi£t nao va cung 
khong doi hoi phai co mot loai tho chuyen nghi6p nao khac; 

- Cac cong viec deu duoc tien hanh tren san b6 tong mai rat vung 
ch£c, thuan tien va an toan; 

- Sai so thi cong it vi khe hb giua cot va t&'m san tS'm mai chi trong 
gioi han cho phep la 10mm. 
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Chirong IV 

THI CONG BE TONG TO AN KHOI 
BANG CONG NGHE COP PHA TRl/OT 


1. VAI NET VE LICH SU'PHAT TRIEN COP PHA TRUOT 6 VIET NAM 
VA TREN THE Gl6l. 

Nam 1903 cong nghe thi cong be tong bang cop pha trirat dirac tien 
hanh landau tien d My: do be tong xi-lo. Sau My la Lien X6 (1924), Due 
(1931), Rumania da ap dung cong nghe nay cho nhieu cong trinh khac 
nhau nhu dap nude, ong khoi, thap nude, hai dang... 

Sau Dai chien the gidi lln thu hai, ngudi ta da ap dung cong nghe 
nay vao viec xay dung cac cong trinh dan dung cao tang nhu khach san, 
benh vien, nha d. Cong nghe cop pha truat ngay cang duoc hoan thien. 
No khong chi la mot cong nghe ddc lap ma con la mdt cong nghe tien 
tien ket hap vdi cac phuang phap x^y dung khac de thi cong cac cong 
trinh cao. 

Tai Viet Nam thi cong be tong toan khoi b4ng cong nghe cop pha 
truat ducc sir dung dau tien de xay dung Nha may nhiet dien Ninh Binh. 
Thiet bi Jo Trung Quoc che tao theo kieu dang cua Rumania. 

Sau khi xay dung xong ong khoi d Ninh Binh, Bo Xay dung da nang 
don vj thi cong nay thanh Cong ty Xay dung so 9 co nhiem vu chuyen 
xay dimg cac cong trinh bang cop pha truat. 

Sau nam 1975 Cong ty Xay dung so 9 da thi cong nhieu cong trinh 
nhu: ong khoi Nha rnav nhiet dien Pha Lai (130m) ong khoi Nha may be 
tong Dai Tu, tru so' Tong cong ty Xi mang, xi-lo Nha may xi mang 
Hoang Thach. 
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Do trung thiet bi ngheo nan, chu yeu sir dung cac trang thiet bi tir 
thcfi xay dung Nha may nhiet dien Ninh Binh va co chinh trang chut it, 
nen chat luong cong tiinh nhin chung chira cao. 

Vi Cong ty khong co cac trang thiet bi kiem tra hien dai, nen kho 
dam bao do thiing dung va dong tarn cua cong trinh. Mat khac, cong viec 
truot lai khong thuong xuyen, nen Cong ty phai da dang hoa cong viec de 
ton tai. 




I I ink 3-66. Hinh ve mo td ket can cua he cop pha trtfcft duac lap dung cho thi cong 

.vi-ld frdn va xi-lo chu nhat 

II. DAC DIEM CUA CONG NGHE THI CONG SU'DUNG COP PHA truot 

Phirang phap thi cong sir dung cong nghe cop pha trirot la mot 
phirong phap dupe thuc hien theo mot quy trinh cong nghe rat chat che va 
co to chuc cao. the hien day du va r5 net cac dac trung cua phuong phap 
thi cong theo day chuyen trong x&y dung. 












I link 3-67. Cac cong trinh chare xay dang theo cong nghe 
ihi c ong cop pha tricot. 


Sir dung cop pha trirgi dat diroc hieu qua cao theo xu hirdng cong 
nghiep hoa, bdi vi no da to chtrc dirge day chuyen lien hoan toe do cao, 
tirong tir nhir day chuyen cong nghe trong cac phan xirdng cua nha may. 


Cop pha trirat la loai cop pha di chuyen len cao. Dac trirng co ban 
cua cop pha loai nay la viec nang chuyen cop pha dirge tiOn hanh lien tuc 
trong suot qua trinh do be long cho den het chieu cao cong trinh. Thi 
cong sir dung cop pha trirot khong cho phep sir dung d6ng thoi voi bat ky 
mot loai van khuon co dinh hay luan lun nao khac. 


Viec Idp dung cot thep trong cop pha trugt va viec do be tong ket 
cau dugc tien hanh lien tuc dong thoi voi viec trugt cua cop pha. Chieu 
cao cua cac tarn cop pha trugt thuong chi tCr 1,0-1,2m. He cop pha nay ke 
ca san cong tac dugc ty vao chinh ket cau cua cong trinh de tu nang len. 

Cac ket cau dugc ap dung de thi cong bang cop pha trugt co the la 
cac loai thap cao, ong khoi, xi-lo, tuang, vach cung loi cau thang, cot. 
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Trong qua trinh thi cong theo phuong phap nay yeu cau phai d6 be 
tong lien tuc de khong co mach ngCrng, do do cong tac cot thep phai tien 
hanh dong bo kip thoi; cop pha trugt lien tuc khong dirge gian doan. Vi 
the viec to chuc lao dong tren hien truong phai rat khoa hoc va chinh xac 
doi voi m6i bo phan cung nhir toan bo qua trinh thi c6ng. 

Cop pha trirgt la mot thiet bi hoan chinh, cau true phuc tap, khi trugt 
phai tuan thu nghiem ngat toe do nang de dam bao cho be tong thuc hien 
qua trinh dong cung trong van khuon theo yeu cau quy dinh, khong de 
cho be tong bi tach 16p dong thefi cung khong dugc de be tong sut xuong 
gay nguy hai va pha hong cong trinh. Tuy co nhung doi hoi ve ky thuat va 
to chuc cao nhu vay nhung do phuong phap thi cong nay tiet kiem dugc 
ra't nhieu gian giao va van khuon, cot chong nen cong nghe nay da dugc 
sir dung rong rai trong ra't nhieu linh vuc cua nganh xay dung a khap moi 
chau luc. 


III. THIET BI CUA COP PHA TRUOT 


Thiet bi cop pha trugt bao gom 3 bo phan chu yeu: 

(1) Cac ta'm cop pha trugt trong va ngoai; 

(2) He thong san nang. 


(3) He thong nang trugt: khung kich, thanh tru kich va kich. 

Mang cop pha trugt co chidu cao khong Idn, thong thuong la tu 1,0 
den 1,2 m ca biet co the den 2m. Cop pha dugc ghep bao quanh be mat 
ket ca'u tren toan bo tiet dien ngang cua cong trinh. 


Khung kich dugc lam bang g6 hay kim loai. No co nhiem vu lien 
ket giu' cho cac tarn cop pha ep sat vao ket cau va khong bi bien dang khi 
co luc xo ngang. Khung kich co dang hinh chu n. Khi khung kich dugc 
nang len se keo theo cac mang cop pha trugt. Khoang each cac khung 
kich xac dinh theo tinh toan nhung thudng la khoang 1,5 den 2,0m. 


He khung kich co nhiem vu tiep nhan toan bo cac tai trong cua cop 
pha, kich, san nang, cac tai trong cua vua be tong va cac tai trong trong 
qua trinh thi cong. Thanh tru kich lam nhiem vu ty kich va tiep nhan toan 
bo tai trong tac dong tu khung kich va truy6n luc xuong ket ca'u be tong. 
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Thanh tru ki'ch lam bang thep ki'ch thudc thucmg la (j) 25-^50mm c6 
the dai den 6m mot d^u dupe chon sau ngam chat trong be tong, dtiu kia 
xuyen qua 16 ty ki'ch. Thanh tru ki'ch co the nam lai hoac rut ra khoi ket 
cau sau khi thi cong. 

He thong nang thong thucmg hien nay la ki'ch thuy lire. Nhd ap lire 
d&u ki'ch nang dira toan bo ket c^'u cop pha va san nang trirgt len tren doc 
theo cac thanh tru ki'ch. 



Hinh 3-68. So do ket cau cop pha truot. 

1. Ta'm cop pha trirgt; 2. Khung ki'ch; 3. Co cau nang ki'ch; 

4. Thanh tru ki'ch; 5. San thao tac trong; 6. San thao tac ngoai; 

7. San treo trong; 8. San treo ngoai; 9. L6 chira de thi cong san; 

10. L6 cura s6 hoac cura di. 

He thong san nang dung de thirc hien cac thao tac trong qua trinh 
thi cong No thuong duoc bo tn a 2 cao trinh: Cao trinh tren lien ket true 
tiep vao mang cop pha va duoc goi la san thao tac; con cao trinh ducti 
duoc lien ket vdi san thao tac tren boi xi'ch hoac day treo va goi la san 
treo. San thao tac dung de chua vat lieu, lap dung cot thep, van chuyen va 
do be tong, lap khuon cua hoac dich chuyen cop pha neu can; con san 
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treo thi dung de kiem tra chat lugng be tong, hoan thien mat ngoai va 
thao do' hop khuon cac 16 neu co (hinh 3-68). 

0 Lien Xo, ngirdi ta da sir dung loai cop pha trirct cai tien khong 
c4n dung den thanh tru kich de thi cong cac cong trinh xay dirng. 

Nguyen ly cua phirong phap nay la sir dung cac co cau tao nen lire 
dap ma sat vao chinh be mat be tong da ninh ket cua cong trinh thong qua 
cac ma guoc (hinh 3-69). Hoat dong theo nguyen ly nay yeu can cac 
khung phai lien ket cirng voi nhau va phai co mot khoang each nhat dinh 
so voi mep tu'bng de dam bao hoat dong d6 dang cua co cau nang nay, 
dong thoi khong gay nen lur hong va bien dang do ma guoc ty len mat be 
tong vtra dong ket. 



Hinh 3-69. Cop pha tnfert khong dung thanh tru kit h. 

1. Tru gia cirdng cua sail va cop pha: 2. San thao tac; 3. Lan can bao ve; 
4. Dam treo: 5. Tam cop pha: 6. True vft nang; 7. Dong co' nang: 

8. Khung do tren: 9. Khung do du6i: 10. Tain goi deni; 11. Tay don: 

12. Bo phan dem dan h6i: 13. Tain cirng. 


IV. TINH TOAN VAN KHUON TRU0T 

1. Tinh toan chieu day tdi thieu eua ket cau khi su diing phuong phap 
thi cong bang cop pha trupt. 
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Thi cong theo phirong phap sir dung cop pha trirot thi trong qua 
irinh trirat se xuat hien lire ma sat giua thanh cop pha va be tong. Do 16n 
cua lire ma sat phu thuoc chu yeu vao vat lieu lam mat cop pha va do dinh 
bam cua vua be tong len be mat van. 


Theo tinh toan thi lire ma sat nay co tri so 
Ion hon nhieu trong lupng cua toan hp cop pha, 
vi vay mot van de rat quan trong cua cong nghe 
thi cong cop pha trirot la phai kh<T: phuc lire can 
ma sat nay. Su pha huy cua be tong trong cop 
pha :rirot co the xay ra tai tiet dien bat ky nao 
khi co xuat hien lire ma sat F. Lire ma sat nay co 
xu h.rong nang but be tong len va neu co gia tri 
Ion hon so voi trong luong be tong thi be tong se 
hi keo len gay nnt ngang (hinh 3-70). 

Trong thirc te cop pha thuong co cau tao dp 
\'at h nh con nen sir pha huy cua be tong thuPng 
chi xay ra o chO co khe ho giCra be tong va van 
khuoT tai mat cat I-I, lire ma sat chi xuat hien 
doanphia tren mat cdt I-I. 
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Hinh 3-70. Minh Iwa 
cho viec tinh loan chieu 
day d mm 


Muon cho be tong khong bi nurt ngang turc 
la treng lupng be tong G can phai du Ion de th^ng dupe lire ma sat F. 

Trong lupng be tong lai phu thuoc chu yeu vao chieu day ket cau, 
do dc neu tuong do be tong cang day thi xac suat pha hoai do nut ngang 
cangit. Nguyen nhan chu yeu cua hien tuong nay la do be tong m6i d6 
con <hua du kha nang chiu keo va sir dinh ket cua be tong va thep chua 
bin h hanh. De be tong mbi do khong bi nang keo len theo cop pha can 
phaii lam bao dieu kien G > 2F. 

De nghien cuu ky hon, hay lam vi du tinh toan mot doan cop pha 
tuom^ co chieu dai lm, pham vi xuat hien luc ma sat F co chi6u cao la h, 
dungtrong ciia be tong la y 0 , chieu day cua tuong la d, ta co: 


G = y 0 hd = 2400 hd (daN) 
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Nhur tren da trinh bay luc ma sat gay nut ngang xuat hien a noi tiet 
dien hoac sir lam viec bi giam yeu nai c6 lire dfnh ldn, do do bat dang thirc G 
> 2F co the quan niem theo 2 each: 

(1) Co the coi h la chi6u cao xu£t hien lire ma sat; 

(2) Co the coi h la chi6u day lop do be tong tren cung. 

+ Theo quan niem thu nh£t (tmh toan doi vdi van khuon thep): 

Luc ma sat giua van khuon thep va be tong la 1,5 -5- 3 kN/m 2 
Taco: 2400.h.d > 2.150.h 


d > 0,125m 

Nhu vay chieu day toi thieu d min > 12cm 

+ Theo quan niem thu* hai: Luc ma sat F phu thuoc vao luc day 
ngang cua vUa be tong len thanh cop pha truqt: 


F = f.P = f 



Giai ra ta co : y 0 hd > y n fh 2 
d > fh (cm) 

Ta co quan he giira d min (chieu day toi thieu cua ket cau) voi h 
(chieu day ldp do be tong) va (he so ma sat) f nhu sau: 



Trong thuc te do day toi thieu cua tubng khong chi phu thud: wao 
dung trong cua be tong, he so ma sat cua van khuon va chieu day Lp do 
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ma no con phu thude vao nhiet do khong khl, moi trudng, thanh phan cap 
phoi be tong. 

Dd dam bao an toan thudng ngudi ta lay d min ldn hon 12cm. 

Thi du: Theo quy pham Lien Xo (cu) trong cac kdt cau be tong cot 
thep thong thudng neu tmh toan d min > 12cm ngiroi ta thircmg lay d > 
15cm, a Due quy dinh d min > 14cm. Trung Quoc d min > 15cm. 


Tuv nhien neu ap dung nhung bien phap dac biet trong thi cong thi 
cung co the lam mong hon. VI du: 6 Anh x^y dung than thap nude chieu 
day 10cm; hay 6 Phap xay dung xi-lo chidu day 9cm bing van khu6n truot. 


Trirong hop tlnh toan doi vdi cot hoac cac loai cau kien khac thi 
cung co the dung nhung c6ng thuc tren de xac dinh klch thude toi thieu cua 
tiet dien. 


VI du: doi vdi cot hinh vuong ax a. 

G = a 2 , h.2400 

F = f.4a.h = 150.4a.h = 600a.h 
Didu kien: G > F 

Tu do rut ra : a min > 0,25m 

Ddi vdi tiet dien hinh chtr nhat axb: 


G = a.b.h.2400 
F = 150.2(a+b).h 

Rut ra: ——>0,0625 

2(a + b) 


Theo Rumania va Trung Quoc klch thude toi thieu cua cot thi cong 
bt\ng cop pha truot khong nen lay nho hon 30cm. 


2. Cac tai trong tac dung Ien he cop pha truot: 

Tai trong tac dung len he cop pha truot the hien trong bang sau: 
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Tai trong tac dung len he cop pha trifcft 


1 

2 

3 


Tai trong thuang 

Trong lirang ban than cac bo phan tmh toan 


xuyen (tai trong 

- Trong luong ban than cac bb phan va chi tiet ma 


ban than) 

cac bo phan tfnh toan tren phai mang. 

c 

r- 1 

Hoat tai tmh 

- Ap luc ngang cua vua be tong khi db va d&m. 

D 

o 

toan (dai han) 

- Luc ma sat giu be tong va cop pha 

00 

c 


- Tai trong do nguai va dung cu.. 

o- 

+—* 


- Tai trong vat lieu. 



- Tai trong may moc thiet bi. 


Tai trong bc> 

- Tai trong phan bo tap trung cua nguoi 


sung (ng&n han) 

- Tai trong phan bo tap trung vat lieu. 

- Tai trong dbng khi boc xep vat lieu. 


Tai trong ngSu 

- Tai trong gio. 

c 

nhien 

- Luc dinh giua be tong va cop pha (phat sinh do 

IE 


ngimg truot). 

C 


- Phan luc ma sat tang them (phat sinh do cac 

00 

c 


hien tuong hu hong). 

OO 

c 

n- 


- Tai trong sinh ra do kich bi hu hong (truot kich). 


Tai trong dac 

- Tai trong sinh ra do mot bo phan kich bi hu 


biet nguy hiem 

hong. 

- Hai kich lien nhau bi hu hong. 


a. Tinh loan dp luc ngang cua vita be tong len cop pha: 

Vibe tinh toan dai lirang nay rat phirc tap bai no phu thuoc vao rat 
nhieu y£'u to nhir: 

+ Toe do truot. 

+ Do linh dong va nhibt do cua vua be tong. 

+ Chieu day cua m6i lap d6. 

+ Phuang phap dam be tong. 

+ Chieu cao cua ph&n be tong duac ep giu trong cop pha. 
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+ Loai xi mang va thdi gian dong k£t cua vira xi mang. 
+ Chieu day k£t cau. 


Tuy theo m6i loai cong trinh, m6i loai cop pha va tirng giai doan thi 
cong nhung yeu to tr£n thay doi trong mot pham vi kha rong nen viec xac 
dinh chinh xac gia tri nay rat kho khan. 


Tr6n the gioi ngiroi ta da ap dung mot so each tinh loan sau day de 
xac dinh ap lire ngang cua vira be tong len van khuon truot. 


(/) Theo Naming 

Luc day ngang cua be tong nhao len cop pha khi bk dau truot co 
dang hinh parabol. 


/ 

Ap lire ngang toi da hay con goi la ap luc ngang don vi Ion nhat: 

p m ax = 550 daN/m 2 
Luc day ngang tong cong : 


R, = — va 2 = — x: 2400x0,5 = 400 daN/m 
3 3 


Trong do 

y: dung trong cua be tong da dupe d£m chat (y = 2400 kg/m') 

a = V.t (m) - chieu cao cua phan be tong dang dong ket. 

V - toe dp truot. 

t - thoi gian dong ket cua be tong. 

Neu tinh toan voi chieu cao do be tong binh thuong la 0,08m thi ta 
se co luc day ngang tong cong: 

R h = 320 daN/m 

- He so ma sat giua be tong va cop pha g6 la f = 0,6 luc do luc ma 
sat doi voi cop pha g6: 

F = 0,6x320 = 192 daN/m 

- He so ma sat giua be tong va cop pha thep la f = 0,37 * 0,83 
(trirong hop cop pha dinh bam bain). Luc do luc ma sat se vao khoang: 
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F= 119-257 daN/m 


Trong qua trinh dang truqt luc nay ap lire ngang tac dung a do 
cao 60cm tCr be mat be tong (hinh 3-7lb) vdi ap lire ngang don vi 
ldn nhat p = 330 daN/m 2 . Luc day tong cong: P H = 132 daN/m 



Hinh 3-71. Bieu do dp life ngang cua vita be tong len cop pha tricot 
va life tac dung len khung kick 

- Bieu do dp life ngang cua vita be tong len cop pha tricot hinh 3-71. 

a) Giai doan bat dan trirot theo Nelining; 

b) Giai doan dang trirot theo Nenning; 

c) Bieu do dp lire ngang cua vita be tong theo T. Dinesco; 

d) So do cac loai life tac dung len khung klch trong qua trinh tnrgt; 

N,, N 2 : phan lire nep tren cua cop pha; Nj. N 4 : phan lure nep diroi cua cop pha; 
H,: phan luc ngang nep tren cua cop pha; H 2 : phan luc ngang nep dudi cua 
cop pha; T,, T 2 : Phan lire cua san cong tac ngoai; F: luc ma sat giua van 
khuon va be tong khi truot; P: luc nang cua kfeh. 

Luc ma sat doi vdi cop pha gO ; F = 80 daN/m 
Luc ma sat doi vdi cop pha thep: F = 50 -t- 110 daN/m 
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Ket qua tinh toan theo bieu do ap lire cua Nenning cho ta thay luc 
ma sat Idn nhat trong cop pha trirat xay ra khi luc ma sat giua be tong va 
van khuon co tri so lem gap tren hai lan ruai so vdi khi dang trugt. 

(2) Theo nghien cuu cua Romania va Cong hod dan chu Due: 

/ ^ 

Ap lure ngang cua be tong khi dam rung thay d6i theo dang dudng 

cong, phan tren trung vdi ap luc thuy tinh, gia tri 16n nh^t each mat be 
tong la 1/3 chi6u cao lap do. Khi tinh toan bieu do dugc quy ve dang hlnh 
(hang. Theo Dinescu, thi: 


+ Ap luc thuy tinh a vi trf— ; la Pa = 800 h daN/m 2 ; 

' 3 


+ Ap luc toi da : P max = l,25Pa = lOOOh daN/m 2 ; 


+ Luc daiy ngang tong cong: 


P H =-P mM h = -1000h 2 daN/m 


Luc ma sat 


F = f-P„ = 


3 

2000 « 2 


fh daN/m 


(3) Xdc dinh dp luc ngang cua vua he tong theo tieu chudn My: 
Cong thuc tinh toan: 

962V 


P = 488 


daN/m 2 


32 + l,8T 

Trong do: V - chieu cao do be tong trong 1 gia hay toe do truot m/h; 

T - nhi6t do cua vira be tong trong cop pha truot. 

Cong thuc tren dugc xay dung vdi gia thiet cop pha trugt co chieu 
cao la 1,05 + 1,35m; chieu day cua m6i lap do tu 15 -r 25cm va dam bang 
dam chan dong. 

Cong thuc tren co y nghia thuc ti6n vi da xet den yeu to thay doi la 
toe do do be tong va nhiet do cua vua trong cop pha. 


255 



(4) Xdc dinh dp life ngang theo Quy phqm cua Lien X6 cu: 

Khi tinh toan doi v6i cop pha trirat a Lien xo dung cong thirc: 

p = y.h = 2400.0,5 = 1200 daN/m 2 
va V = 0,5 m/h 


do do P H 


= 2400 x 


0,5 


H 



= 300 daN/m 


Trong tfnh toan tren chura ke den tai trong dong do dam rung hay do 
be tong vao cop pha. Do vay neu do b&ng ben co dung tich 0,20m' thi ap 
lire ngang se la P = 1400 daN/m 2 va lire day tong cong: P H = 500 daN/m; 
Neu do b4ng may bam thi: p = 1600 daN/m 2 va P H = 700 daN/m 2 . 

Lire ma sat tinh theo he so se co gia tri trong khoang tur 190-415 daN/m 

Neu lay trung binh se la 300 daN/m. 

(5) Xdc dinh dp life ngang theo quy phqm GBJ cua Trung Qudc 
(hinh 3-72) 



Ilinh 3-72. Sifphan bo up life ngang cua vt~fa be tong len cop pha tnrqt 


Theo quy pham GBJ sir phan bo' ap lire ngang cua vira be tong len cop 
pha trirat co dang gan giong ap lire ciia Dinescu. Ap lire dirac tinh a giai doan 
bat dau truot voi h = 80cm. Diem tac dung cua hap lire tai vi tri 0,6h = 48cm 
tir mat be tong do. Ap lire ngang toi da: P H = 500 den 600 daN/m. 
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Neu xet den cac tai irons do do be ions biins ong voi voi, bans mav 

CO C? CT CT 7 « 

bom be long hoac ben co clung tich V < 0,2m' thi thuong dung cong thuc: 

P H = 700 o 800 daN/m 

Lore ma sal giua cop pha thep vii he long lay theo quy dinh la: 


F = 150 - 300 daN/m 

Con neu tinh theo cons there he so ma sal la se co: 

Voi f = 0.38 thl F = 190^228 daN/m (Doi \oi cop pha ihep sach); 
Voi f = 0,83 thi F = 415-5-498 daN/m (Doi voi cop pha ihep dinh ban); 
Voi f = 0,60 thi F - 300-360 daN/m (Doi voi cop pha go). 


3. Su dinh bain, phan lop vu dong r;in cua be long trong cop pha truot. 

Dac diem cua cong nghc thi cong cop pha tarot la viec nang tach 
ci>p pha dupe ticn hiinh lien tuc vii thuong xuyen. Be long dupe cp giCr 
trong cop pha thuong bring 0,6 v 0,8 chieu cao cua tam cop pha trurpt toe 
la khoi lu'png do be tong khoang iir 4 -f 8 gib. 


De dam brio vice nang trirpl dc dang, ngubi ta cau tao cac tam cop 
pha inrpt cb mot gbc nho. 

Khi nang cop pha lien tuc voi toe do 12 -r 15cm/h vira be long do se 
gom 4 lop co sir dong ket khac nhau (hinh 2.73): 

+ Lop 1: Do la lop vua be tong dco mci'i do (be tong tiroi) dirpe bam 
dinh chat vao \'iin thiinh. Lire dinh bam giua van thanh \ r a lbp be long nay 
klui Ion. Khi nang cop pha thi lb'p be tong giap \ r bi \ an thimh cb the bi day 
tru'pi len tren. Sir trirpl nay phu thupc \ ao luc ma sat cua khoi be tong \'bi 
thimh vach. Mat ngoiu be tong cho tiep xuc vbi \ an thiinh lii lbp mang \ u‘a 
xi mang co lan bot khi. 


+ Lbp thu II: Sau khi da do be tong du'pc tir 3-4 gib su tiep xuc giua 
\’iin thiinh vit lbp \ ua be tong da bi pha va do cop pha da trirpl qua \ a vu'a 
be long da bin dim dong ket nen the tich bi co lai, lire niiy \ ua be tong cb 
linh diin hbi deo. Do chiu trong lu'png ciia lbp I nen xuong nen lbp nay bi 
phinh ra chon ep \iio thiinh van khuon liim xuat hien luc ma sat ngoiti (ma 
sat khb) gay can trb nhieu cho vice nang cop pha. 
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Hinh 2.73. Trang tliai dong ket cua be tong trong thi cong cop pha tricot. 
I. Be tong ticoi; II. Be tong dang ninh ket; III. Be tong da dong ket xong; 
IV. Be tong ra khoi cop pha tricot tiep tuc dong ran 


+ Ldp thur III: d lcfp nay hoan toan khong c6 su tidp xuc giua van 
thanh va be rong do be tong da ninh ket xong va do cdp pha co c£u tao 
hinh con vat vi the giura cop pha va bd t6ng da tao ra khe ho. Van thanh 


luc nay chi la de bao ve be tong ngan ngira cac tac d6ng cua moi truong 


xung quanh anh hurdng den su dong ket va phat trien cua cucmg d6 be 


tong cung nhu cac tac dong co hoc ng£u nhien khac. 


+ L6p thu IV: la 16p be t6ng da ra khoi cop pha truot cudng d6 be 
tong da dat tu 4 -s- 8 daN/cm 2 . No hoan toan du kha nang tu mang duqc 
trong luong be tong d phla tren va du kha nang gift cho thanh tru kich lam 
viec binh thudng khong bi bien dang. B6 tong a ldp nay can phai duqc 
bao dudng theo che do nhiet am thfch hop. 


4. Yeu cau cuimg do be tong khi ra khoi cop pha truot 

Dieu kien dong cung cua be tong do trong cop pha truqt cung nhu 
su phat trien cuong do cua no khac vdi cac dieu kien thong thudng. Muon 
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be tong khi ra khoi cop pha trupt ma van giCr on dinh dupe ve hinh dang 
va giu chat dupe thanh tru kich thi yeu cau be tong phai dat diroc mot 
cubng do nh&'t dinh tuc cung co nghla la be tong phai co diroc mot thbi 
gian dong ket nhat djnh. 

Cubng do phat trien cua be tong phu thuoc vao sir dong ket cua xi 
mang, nhiet do moi trubng, dieu kien bao dubng va cac yeu to ve thien 
nhien khac. Theo nhieu nghien curu cua nubc ngoai doi voi vung khi hau 
nong, be tong dat cuong do 5 daN/cm 2 vao khoang tu 4-6 gib. Trong dieu 
kien khi hau nong am cua niroc ta sir phat trien circmg d6 be tong trong 
rihung gib dau tien thuan lpi hon. Theo TCVN5592/1991 nghien cuu ve 
bao dubng am tu nhien cho be tong nang thi thbi gian de be tong dat duoc 
cubng do 5 daN/cm 2 la khoang 2,5 * 5 gib vao mua he. 

De be tong co the ra khoi dupe van khuon thi yeu cau dau tien la no 
phai chiu dupe tai trong ban than cua chfnh no (R b > 0,025 daN/cm 2 ), 
dbng thbi phai gitf chat dupe thanh tru kich va chiu dupe cac anh hubng 
khac cua thbi tiet khi hau va dieu kien thi cbng. 

- 'rheo Quy pham GBJ 113-87 thi cubng db be tong ra khoi van khuon 
nen khong che trong pham vi 3-4 daN/cm 2 (toi da co the la 4-8 daN/cm 2 ) 


- Theo tai lieu cua Rumania be tong trong cop pha trupt edn co thbi 
gian dong ket ban dau khoang 1,5 -s- 2h va ket thuc cham nha't khong qua 
4 6 h sau khi tron, ve mat cubng do yeu cau phai phat trien nhanh trong 

nhung gib dau de co the dat 1,5 -r 2 daN/cm 2 trong thbi gian tu 4 8 gib 

sau khi do be tong. 

Be tong ra khoi van khuon thubng sau 1 den 2 h ke tu luc bh dau 
dong ket day cung chinh la thbi diem s^p ket thuc qua trinh dbng ket cua 
be tong. 


- 0 Lien Xo cu xi mang sir dung trong thi cbng cop pha trupt 
thubng co thbi gian dbng ket tu 3 den 6 h. 

Viec bao dubng ban dau doi voi vung khi hau nong se ket thuc khi 
cubng do cua be tong R h dat 5 daxN/cm 2 . 
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5. Ti'nh toan toe do truot 


Dae diem cua phuong phap thi cong cong trinh bang cop pha trugt la 
toe do thi cong nhanh va ket cau be tong dirge nang dan len cao theo mire 
do trugt cua cop pha. Toe do nang len do goi la toe do trugt (tfnh theo cm/h 
hoac m/ngay) hoac cung co the got la toe do nang cop pha (cm/h). 


De ha thap gia thanh cong trinh, nang cao chat lugng va thuan loi 
trong thi cong thi cop pha truot can phai dirge nang len voi mot toe do 
tinh toan loi iru. Toe do do gan vo’i toe do trirgt cho phep Ion nhat (V nlj j 
dirge tfnh toan dua theo sir dong ket ciia be tong phu hgp vdi loai xi mang 
sir dung va nhiet do moi truong khong khf (thuc chat la nhiet do cua vua 
be tong luc do). 


Toe do trirgt con phu thuoc vao tien do thi cong, cac dieu kien cung 
u'ng vat lieu va nhan luc. Toe do truot can dugc tfnh toan va lua chon la 
ldn nhat trong kha nang cho phep. Xac dinh toe do truot la yeu to quan 
trong quyet dinh hieu qua ciia ca he thong cung nhu tfnh hgp ly. tinh kinh 
te trong qua trinh thuc hien cong viec thi cong tren hien truong. 


Nhu la da biet khi nang truot voi toe do nho hon toe do can ihiei thi 
khong nhung lam mat tfnh chat lic ; n khoi ciia cong trinh ma con lam tang 
them luc ma sat, luc dinh giua be tong va van khuon. Neu nang van 
khuon len khi ma vung tren be tong da bi cu'ng thi se gay nen cac khuyet 
tat, cac vet nut ngang va kho huong cho cop pha trugt tien theo chieu 
thang dung, do do co the gay nen nhu'ng su co lam hu hong lham chi pha 
huv ket cau be tong. 

Theo quan diem ciia ky su'T. D1NESCU tinh toan toe do truot phai 
dua tren cac yeu to: 

- Kha nang to chuc thi cong tren hien truong; 


- Thdi gian dong ket cua vua be long; 


- Khong che theo kha nang chiu luc ciia thanh tru kich; 

- On dinh tong the' ciia cong trinh trong qua trinh thi cong. 


a. To chuc thi cung tren hien truong 

Ve nguven trie trong thi cong cop pha trugt doi hoi phai to chuc rat 
khoa hoc, dong bo va nhip nhang tat ca cac qua trinh, khong cho phep bat 
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ky mot sir mat can doi nao. Phai tfnh toan de lua chon trang thiet bi van 
chuyen, yeu cau nhan lire vat tir, thanh phan dpi to cong nhan..., dap u'ng 
day du kip thoi va chmh xac. 


Toe do trupt tfnh toan phai thich u'ng vbi kha nang va toe do do be 


tong there te cua cong triromg. 


Trong thi cong cop pha trirpt ngubi ta cho phep dp tru so lirpng 
phuong tien vat tir ky thuat, vat lieu, nhan lpc... tang 1,3 lan so vbi yeu 
cau cua toe do trirpt trung binh cho phep. 


b. Toe do trupt phai duoc khong chetheo thoi pi a a dong ket cua vua be tong 


Be tong trong cop pha trirpt khi tach ra 6 khoang 2/3 chieu cao cua 
cop pha phai co du cirbng do theo quy dinh. Neu trirpt qua nhanh thi thoi 
gian dong ran cua be tong trong cop pha qua it, vi vay be tong ra khoi cop 
pha cirbng do se thap. Do do toe do tru'pt khong che theo cirbng do be 
tong ra ngoai cop pha cung chmh la toe do khong che theo thoi gian dong 
ket cua vua be tong dupe xac dinh theo cong thu'c: 

V = V = H ~ h ~ a (cm/h) 

111.1 \ rj~. X / 

1'rong do: 

V, I1W - toe do trirpt Ion nhat cho phep; 

H - chieu cao cua cop pha trupt (cm); 

h - chieu day cua mbi lop do be tong (cm); 

a - khoang each tir mat be tong do day den mep tren cua cop 
pha (5- 10cm); 

T - thoi gian can thiet de be tong co the trupt ra khoi cop pha (h). 

Trong trubng hop thong thubng chieu cao cua cop pha trupt la 
1,20m mbi lan do be tong la 15-20cm mot lop, ta se co: 


V, .. = 


95 85 
T 


(cm/h) 


Bang sau day se cho la mbi quan he ve nhiet do khi trbi, thoi gian 
can thiet cho su dong cung cua be tong va toe do trupt cho phep. 
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Moi quan he gitfa nhiet do, thfri gian dong cung cua be tong 
va toe do trirpt cho phep 


Nhiet dp khong khi °C 

Doi voi xi mang P.400 

T (gib) 

V max (cm/h) 

5 

12,0- 14 

7.9 - 6,2 

10 

9.0 - 11 

10.3 - 7.7 

15 

o 

i 

oc 

‘s* 

13.3 - 10,1 

20 

5,7 - 7.0 

16,6 - 12,1 


c. Toe do truot phai duo'c khong che theo khd nang chiu luc cua thanh 
tru kich 

Tinh loan toe do truron phai dam bao dP thanh tru kich lam viec 
khong vug! qua kha nang chiu lire cua no. tire la phai tinh loan de ngan 
ngua sir mat 6n dinh cua thanh tru kich khi nang truot. Kha nang chiu luc 
cua thanh tru kich lien quan den dp dong cung cua be tong, do manh cua 
ihanh tru kich. each lien ket co dinh tong the cua loan he 

Poe do truot duoc xac dinh cu the: nhu sau: 

- Neu xet thay thanh tru kich khong co kha nang mat On dinh thi toe 
do truot V (m/h), dupe xac dinh theo dieu kien khong che cua cuong do 
be tong ra khoi van khuPn. tuc la: 

• i ,, H — h ~ a „ 

v = v „„„ =- — - (cm/h) 

- Truong hop thanh tru kich chiu nen co kha nang mat on dinh thi 
toe do truot V (m/h) phai dupe tinh toan khong che theo kha nang chiu 
luc co xet den on dinh cua thanh tru kich: 



10,5 

tVkp 


0,6 

+ — 

T 


Trong do: 

P - tai trong tac dong len moi thanh tru kich (kN); 
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T - thai gian can thiet de be tong co the dat duoc cuong do 7-10 
daN/cm 2 trong dieu kitn thai tiet trung binh cua ca lam vi6c duoc xac 
dinh theo thuc nghiem; 

- He so an toan (k = 2). 

Neu cuong do be tong ra khoi van khuon thap han cucmg do quy 
dinh hay phan be tong a duai khong dat dtrqc yeu cau ngam ch&c doi vdi 
ihanh tru kich thi sau khi ra khoi van khuon be tong se kh6ng giu duoc 
hinh dang cua minh ma se bi rai dirai tac dong cua trong lirang ban than 
\a sc lam cho cop pha trurqt "truot khong" thanh kich se bi ubn cong va 
mat on dinh 

Co nhung trirong hop phan ihanh kich a trong van khudn khong bi 
cong do luc ma sal va cot thep giu duoc. nhung phan be tong phia dirai 
\an khuon chua dal cuong do giu iv kich nen bi ty kich chen rai gay 
non mai on dinh 

d linh loan loc do irnoi phdi xel den su on dinh long (he cua ket cau 
( onii Utah Iron# qua Irmh tin cong 

I rong ihi cong. khi linh loan chon 10 c do iruoa phai chu v den ca 2 
in so: ioc do iruca cho phep Ian nhai va ibc do iruoi cho phep nho nhai 

hoc do trirot cho phep hm nhai xac dinh lir dieu kien khong che 
cuong do be long khi ra khoi van khuon 

Toe do inrol cho phep nho nhat khong che iheo dieu kien de be 
tong khong hi dinh bam van cop pha irirot. Toe do V MI1I1 la toe do phai dam 
bao de neu khi nhiei do i < I5"C phai thuc hien duoc 2 lan nang trong 
inot gia va khi i > I b u C phai dat duoc 3 Ian nang irong mot gia. Nang 
I ruin cop pha vo'i toe do nho hon V inm la khong duoc phep trong bat ky 
iruoTig hap nao Theo linh loan toe do V ll)m la 5cm/h; a Lien xo quy dinh lay 
V iiii(i = 8cm/h: a Due thi lav V inm = I ^Scm^ khi nhiet do khong khi t > 15"C. 

Ioc do truot toi da ve mat ly thuyet co the dat tai lOOcm/h song, 
thuc te vi con phai dat cot thep va lam mot so cong viec khac cho nen toe do 
truot toi da phai giam di nhieu. Ky luc trupa toi da da dat duoc la 30-35 cm/h 
tuc la 7-9m/ngay nhung chi doi vai nhung cong trinh co mat b^ng don 
gicin va quy mo khong Ion nhu xiclon don, tru c^u... 
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6. Rich sir dtin» trong thi cong cop pha truot. 


Xu hudng chung tren the gidi la sir dung kfch co cong suat lo'n trong 
thi cong cop pha truest (thong thuo'ng kfch lir 10 T trd len). Sir dung cac 
loai kfch Idn nay cho phep tang khoang each bo in khung kfch tao sir 
thuan loi trong vice to chuc san xuat tren mat b4ng chat hep nen nang 
suat lao dong cao hon, d<5 dang hon trong viec do be tong cung nhir ldp 
dat cot thep. 


Co rat nhieu loai kfch co the sir dung trong vice thi cong cop pha trirat 


nhir: 


- Kfch thuv lire: 

✓ * 

- Kfch co dien; 

- Kfch ban ren; 


- Kfch kep; 

- Kfch khf nen 


Kfch thuy lire. Loai kfch nay kfch thu'dc nho nhirng cong suat lai 
Idn, sir dung don gian va tion loi nen dirge dung kha phd bien. chu you la 
kfch dau. Dua tren nguyen ly chat long khong nen dirge, kfch thuy lire tao 
ra thiet bi dong lire tiep xuc tot. su dung de dang, co the dao chieu chuven 
dong, ngan ngu'a sir qua lai. de dang bd trf mang cung cap dau va de dang 
tu dong hoa dirge he thong. 

Kfch co dien thuan lgi a chd: ngudn cung cap don gian chuven rat 
nhanh nang luong va cac xung luc trong qua trinh van hanh nhu'ng do 
truyen dan bhng dien phai co mo to va hop giam toe nen trong lirgng va 
kfch thu'dc cua kfch Idn. 


Cac loai kfch kep, kfch ban ren, kfch vft thiro'ng truydn d^n rieng re 
hoac theo tu'ng nhom nho, do vay co the nang ha khong hoan toan thong 
nhat cho tat ca cac kfch trong toan he thong, de khde phuc hien tirpng tren 


ngu’di ta thu'dng trang bi them he thong theo ddi, tir dieu chinh mure thang 
bring cho he thong kfch. 


Kfch khf nen la mot loai kfch nidi dirge dua vao sir dung. He thong 
truyen dan sir dung khf nen khong phu thuoc vao nhiet do khong khf moi 
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trub'ng va khong gay xung lire lam anh hircmg den thiet bi may moc. 
Nhirng do ket cau phurc tap, ch6 noi phai that kin khit va kho bao dubng 
boi tron thiet bi nen cung chira dupe pho bien rong rai. 


a. Thanh tru kich (Ty kich) 


/. Qity each can (go nut tliauli tru kich: 

Chufc nang cua thanh tru kich la nhan va truyen loan bo tai trong cua 
he cop pha trupt xuong phan tubng be tong da dong cirng va chfnh tirbng 
nay se giu cho thanh tru kich khong bi chuyen dich hoac bien dang khi bi 
uon doc. 


Thanh tru kich thirong lam b4ng thep tron tron. Diro'ng kinh cua 
thanh tru kich thong thirong la <J> 25 -r (j)32mm ca biet co khi den 50mm. 


Chieu dai cua thanh tru kich thirong la'y b4ng 1; 1/2; 1/3 chieu dai 
lhanh ihep, pho bien la tir 2,5 -s* 4m, doi khi ngirbi ta cung dung loai co chieu 
dai I -5* 5m. Can chu y la nhung thanh tru kich ddu tien phai co chi6u dai khac 
nhau dc dam bao so moi noi tren mot mat cat ngang phai < 25% theo quy 


dinh. Noi chung ngirbi ta hay sir dung thep co cirbng do cao, thep keo 
nguoi (a: 4000 daN/cm 2 ) de che tao thanh tru kich. 


Trirdc khi sir dung nguoi ta phai kiem tra cha't luong cac thanh tru 
kich xem co bi cong, lech lam, rb, lorn... khong de xir ly. Boi vi, nhung 
khuyet tat nay se anh hubng den sir chiu lire cua he thong va gay kho 
khan trong qua trinh thi cong. 


Luong sat thep chi phi cho thanh tru kich phai do tinh toan. Nhung 
thong ke cho biet no chiem ty le khoang tir 10 20 kg thep cho lnr be 
tong. Lien ket thanh tru kich co the bing han, noi kieu chot mong, chot 
nem, noi van ren. Dau thanh tru kich co loai dau bing, dau nhon, dau 
con, dau van ren (hinh 3-74). 


Do nghieng lech dubng kinh thanh tru kich khong cho phep lbn hon 
0,5mm. Khi noi b4ng ren dubng kinh ren khong nho hon 16mm va doan 
ren noi khong duoc nho hon 20mm. 
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Uuih 3-74. Lien ket moi not ilianh ini kicii 
a ( \ic loin moi inn chat /nong, ( hot chem. lion, h So do not tlianh tru ku h vu each 
tht'fc hen ket. e Qitx chnli chi tie) not cua Lien xd: Doan ddu tien. dogn (rung gian. 

not van t en. moi hdn 

l Thanh tru ki'ch <|) 25; 2. L6 co ren trong; 3. Chot co ren. 

4 Doan ong bao dung ong thep din 


2. Tilth loan thanh tru kich: 

Tinh toan thanh tru kich chiu uon doc do lire tir kich truyen xuong 
thanh tru kich. 
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Kha nang chiu lire cua thanh tru kfch phu thuoc vao cac yeu to: 

- Duong kfnh; 

- Loai thep; 

- Bien phap kep giu cua kfch; 

- Trang thai chuyen vi; 

- Do sau ngam giCr trong be tong. 

- Do dai vuot khong cua thanh tru kfch. 

Nhung chi tieu tren con dung de xac dinh chieu dai tfnh toan. do 
manh va he so uon doc cua thanh tru kfch 

Prong ihi cong co the xaiv ra 3 irubng hop doi vbt thanh tru kfch 

ihiiih v7s) 



Hiuh 3-75. I rang tin'll non doc cua thanh tru kich 
a Xc du ll hen Id khong co: I, = 0.5h (ngam cd tren va difc'ri) 
h Xc diclt ben l, = h . c Set do tinh loan thief ke cua thanh tru 
kich I, = 0,7h (tren khetp. dirdi ngam) 

1. Mep tren cua cop pha trirat: 2. Mure do d&y BT; 

3. Chieu sau ngam giCr trong BT; 4. Mep duoi cua cop pha trircrt 

+ Truong hop 1: Cau tao khung kfch, cop pha dam bao do cung 
khong gian, thanh tru kfch duoc ngam chat vao be tong va 6 vi trf dat kfch 
khong co su xe dich coi nhu thanh tru kfch duoc ngam chat 6 ca 2 ddu, 
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chieu dai tinh toan luc nay dugc tinh bang 1/2 chieu dai vugt khong 
cua lhanh tru kich (/, = 0,5h). 


+ Truong hgp 2: Doi vai nhCrng cong trinh co hlnh thu dan gian, 
kich thudc tiet dien ldn (nhir xi-lon dan chang han) khi trugt co the xuat 
hien xoan va thanh tru kfch tai vi tri dat kich co the' bi xe dich so voi tim 


tru kich da ngam trong be tong mot doan la Al. Khi do, do dai tinh toan se 
phai lay bang chinh chieu dai vugt khong cua thanh tru kich (/, = h). 


+ Trudng hgp 3: Thanh tru kich khong bi xe dich, co nghla la toan 
bo he cop pha trugt khong bi xoan nhung lien ket giua kich va thanh tru 
kich khong tao thanh ngam ma co the chuyen dong xoay. Luc do, chieu 
dai tinh toan cua thanh tru kich se lay bang 0,7 lan chi6u dai vugt khong 
cua thanh tru kich (/, = 0.7h) 


Chieu sau do be tong giir thanh tru kich phu thuoc vao su dong ket 
cua be tong. Vung be tong co dii cudng do la vung gan xuong phia duai 
trong cop pha trugt. 


Then cong nghe tht cong cop pha trirat thi khi lam vtec d trang thai 
binh thudng tire la khi ma tu mieng cop pha tra xuong chi co mot phan 
chua do be long bang chieu cao cua mot lap do. 


b. Tinh loan khd nang chin tai cua thanh tru kich: 

- Tinh toan theo kha nang chiu lire cua vat lieu: 

Pmax = 2(P Ir + F insJ1 + P d ) /, < mP, = mcpA s a s 

Trong do: 

P max - kha nang chiu tai toi da cua thanh tru kich (daN); 

P a - kha nang chju luc cho phep cua thanh tru kich (daN); 
cp - he so uon doc cua thanh tru kich; 

A s - tiet dien ngang cua thanh tru kich; 

g s - ung sua't cho phep cua loai thep che tao thanh tru kich; 

P lr - phan luc tren cua khung kich; 

P d - phan luc dudi cua khung kich; 
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F ins - lire ma sat giira be tong va cop pha trircrt; 

/, - khoang each giira cac thanh tru Rich co the dupe xac dinh tir tinh 

loan; 

m - he so an toan (m = 0,5 -*• 0,75) tinh toan co ke den cac truong 
hop dac bici nguy hiem; 

- £>oi \6*i cac kel cau mat bang co dang hinh vuong hay chu nhat 
thi /, < 1,40m; 

- Doi voi cac ket cau mat bang co dang hinh tron thi /, ■_ 2.00m 



Hinh 3-76. Thiel hi f/ui hoi thanh ti n kich. 
a Rut bang dung cti tlui t ong; h. Sir dung thiet hi PfJ-60 


Nguoi la cling co the chon truoc tiet dien ciia thanh tru kich sau do 
dua \ao cong thii'c tinh loan kha nang chiu tai de lim ra khoang each toi 
da cua cac thanh tru kich: 

{ < mqig.A, 

2(P, r + F ms + Pj) 

Tinh toan lien he so cuon doc cp cua thanh tru kich: 

De co dupe <p ta can biet do manh X. —»<p = f(/») 



i 
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Trong do: 

l ( - do dai tfnh toan cua thanh tru kfch tuy theo dieu kien cau tao va 
lam viec la c6 the lay bang 0,5; 0,7 hoac 1,0 chieu dai virgt khong cua thanh 
tru kich; 

i - ban kfnh quan tinh cua thanh tru kfch vi la sat tron nen i = D/4; 

D - dirdng kfnh cua thanh tru kfch. 

c. Tinh loan so luong toi thieu cua thanh tru kich: 

_ L 

n, " m _ i, 

Trong do 

L - chu vi cong trinh hoac chieu dai tong cong cac tuyen dat kfch; 

/, - khoang each toi da cua thanh tru kfch. 


Thiet bi thu hoi thanh tru kfch 


— 

Thiet bi 

Kich thubc 


Chieu cao 

nang 

(1 chu trinh) 


Ap lire 

tram berm 

(daN) 

pn - 60 

1150x140x850 

400 


1,2 


HIT - 61 

390x270x190 

400 

10 

2,8 

45 



Hinh 3-77. Kich ciien ca DABLDDEl (My) 
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Hinh 3-78. Qua trinh ihdo cop pha truot cho cum xi-lo trdn <J )6tn. 

Tlido do gidn do san va ha xuong san treo; b. Thao do cop pha d ong, 
Thao do cop pha san treo d ong va ha xuong san xi-lo 6 phia difdi; 
d Co dinh lat khung gia treo ngodi vdo ket edit xi-lo. 

! . Gia chir A; 2. Khung dem ke gia bang g6; 3. Moc neo gi£r; 

4. Nem; 5. Denr. 6. Thanh g6 180x50mm 


































































Hinh 3-80. Both killing kick (In cong xi-ld (p6m o Lien xo 
va mang clieu khien thuy life. 


273 



Chuang V 

PHITONG PHAP THI CONG KET CAU 
BE TONG COT THEP ITNG SUAT TRlTOC 


Nhupc diem co ban cua be tong cot thep thuPng la co trong lupng 
ban than Ion va khi chiu lire xuat hipn som cac vet nut ngay ca khi Png 
suat con kha nho. 


Su ra dpi cua ket cau be tong img lire truPc da khac phuc dupe 
nhupc diem nay cua be tong cPt thep thong thuPng. 

Nhu chung ta da biet khi spi day thep bi keo cang boi mot lire nao 
do thi no dan dai ra song, neu spi day thep co cuPng do cang cao thi dp 
dan dai cua no cang Ion truoc khi bi dut. 

Trong be tPng cot thep thi be tong va thep bam vao nhau rat chat, 
khi chiu luc thi do dan dai cua chung phai bang nhau. Vi the da tir lau 
nguPi ta phai san xuat ra loai thep cuong do tha'p dung lam cot thep cho 
be tong, boi vi neu dung loai thep cuPng do cao thi dat hon ma trong thuc 
te ching co lpi gi hon vi khong tan dung het cuong do cua no. 


I. vAl NET VE LICH SlTVA SUPHAT TRIEN CUA BE TONG COT THEP 
UNG SUAT TRUdC 6 VI^T NAM VA TREN THE Gldl 


Lich su cua be tong cot thep ung suat truoc hay con rat tre, neu nhu 
viec tim ra xi mang each day khoang 200 nam, viec sang che ra be tong da 
dupe gan 150 nam (do Monie sang chP ra nam 1867) thi vipc su dung ket 
cau be tong cot thep ung suat truPc moi chi khoang 40 nam tro lai day, 

Thuc ra, nhung nam d^u cua the ky XX nguPi ta da biet nguyen !y 
ve be tong ung suat truoc va da thu nghiem nhung khong thanh cong. Luc 
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do ngurii ta tao ring suat truoc tren ket cau be tring bang cac loai thep 
thuong va thay rang sau mot thrii gian thi h&u nhu toan bo ring suat truoc 
tao ra triroc day deu bien mat va ket cau bi pha hoai. 


Thrii do, khoa hoc xay dung chua giai thfch dupe nhung nguyen 
nhan gay mat ring suat trong qua trinh lam viec cua thep va be tong: thep 
bi dan dai ra con be tong thi co ngan Lai. 


Cong trinh dau tien la thanh cang b4ng be tong cot thep ung suat 
truoc cho nha mai vom a Polyvestre (1924) va cho cau vom 6 Plougastel 
(1928). Nam 1933 va 1935 nguoi ta lam cot va cac ong bang be tong cot 
thep trng sua't truoc; Nam 1941 lam mpt so cau b Luzaney; Nam 1946 lam 
duong bang cua san bay Orly d Paris. 


Co the noi Eugene Freyssinet (1879-1962) la cha de ra cong nghe 
be tong irng suat truoc. Khoang tu nhung nam 1925 Freyssinet da nghien 
cuu van de nay. Freyssinet la ngudi dau tien giai thich sir ma't mat ung 
suat va ngubi dau tien da su dung thep co cubng dp cao trong be tong cot 
thep ung suat trubc. 


Thep curing dp cao khong phai la de triet ti£u su mat mat ring suat 
ma la de sau khi mat ung suat thi lire con lai vln du Ion tao luc nen c4n 
thiet vinh vidn trong be tong. 


Sau Freyssinet chung ta co the ke den Yves Guyon, Pierre Lebelle 
la nhung nha nghien cun thuc nghiem va ly thuyet cung co nhieu dong 
grip trong ITnh vuc nay. 


Nuric Phap la quoc gia dau tien sau do la Bi, Anh, Dire, Thuy Sy, Ha 
Lan cung da ring dung va phat trien rong rai cong nghe nay. 


Tai Lien Xo, neu nam 1970 ty le ket cau b6 tong ring luc truoc 
chiem 23% tong cau kien be tong cot thep noi chung thi den nam 1990 
con so nay da tang len den 30%. 


Tai My cong nghe che tao be tong ring lire truric cMm hon chau Au. 
dau tien la xay dung cac be chua, nhung sau do thi phat trien rat nhanh: 
chi sau 2 nam da co 34 co so che tao cau kien be tong ring luc truoc vrii 
tren 500 cong trinh kieu nay dupe xay dung. 



Trong thap ky 70 khdi lircrng be tong cot thep ting lire trade tren the 
giefi dat khoang tren 30 trieu met kh«5i. 

6 Viet Nam : ket cdu be tong ting suat trade d3u tidn dirge xay dung 
o nude ta la vao nam 1962 do la cong trinh cdu Phu L6. Sau do, no con 
dirge dung cho mdt sd cong trinh khac ntia va cung co cong trinh da bi 
sap. Su co xay ra khdng phai do ldi cua loai ket cau nay ma do ta chira 
ndm dugc day du nhting yeu cau het stic nghiem ngat trong thi cong cung 
nhu anh hudng cua mdi tradng den be tong cot thep ting suat trade . 


Thuc ra tti khi xay dung Nha may Be tong Chem each day g3n 40 
nam thi trong thiet ke da co san cang ting luc trade. Nhung tren thuc te thi 
ph&n edng nghe nay khdng trien khai a bat cti nha may b6 tong nao. 
Chem, Xuan Mai, Dao Tu, Thai Nguyen, Hai Phong. 

Co the bdi ly do khong co thiet bi cang ggn nhe hieu dung, nhung 
cung co th^ do co che kinh te da han che vide ap dung cong nghe mdi, vi 
the nen c6ng nghe ting luc trade chua di vao ddi song san xuat xay dung 
d nude ta. 


C) Trudng Dai hoc Xay dung Ha N6i cudi nhting nam 80 Phong thi 
nghi6m cong trinh da nghien ctiu va dua vao san xuat d quy mo nho cac 
ket cau be tong ting luc trude sir dung trong lap ghep thu cong (kh^u dd 
dam 3m trong lugng 40-50kg). 


II. NGUYEN LY CUA BE TONG UNG SUAT TRUOC 


Nguyen ly cua be tong ting suat trade la: trade khi cho ket ca'u bt 
tong cdt thep chiu luc ngudi ta lam cho be tong chiu nen trude, den khi 
ket cau chiu tac dung cua ngoai luc thi be tong trade tien se de mat ting 
suat nen dugc tao ra trude day roi sau dd mdi bat d£u chiu luc keo. 

Nhu chung ta da biet b6 tong la mot loai vat lieu chiu nen rat tot 
nhung lai chiu keo rat kem. No se bi ntit neu luc chiu keo nho han luc 
chiu nen tdi 5 lan. Vi vay trong 1 ddm be tong cdt thep ngudi ta dat thep d 
vung chiu keo va trong vung dd khdng tinh su lam viec cua be tong va trong 
tinh toan ngudi ta coi dam be tong cdt thep nhu 1 loai vat lieu khdng ddng 
nhat (hinh 3-81). 
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Ngoai lut 











Do trong lirong ban than: a' G(A) = + 10MPa 

a’ G(B) = -18MPa 

Do hoat tai: a' A(A) = +5MPa 

°'a(B) = -9MPa 

Neu khong co irng suat trirbc thi ung su£t chiu keo 0 phan duoi cua 
tiet dien dam la -27MPa (270kg/cm 2 ) vbi urng suat nay thi sau mot thcri 
gian dam se bi pha hoai. 

Neu chung ta ep vao khoi be tong mot lire tfnh toan, each trong tarn 
tiet dien mot khoang each e nao do sao cho lire nen tac dung len ph£n 
dirbi B cua tiet dien Ion hon 27MPa mot chut, thi du la 28MPa chang han. 

Luc nay 6 tiet dien AB cua d£m ta se co trang thai Cmg suat theo 
bang dirbi day: 


Lfng suat 

Uhg suat tirng bo phan 

lfng suat tong cong 

tinh theo 

MPa 

Do trong 
lirpng ban 
than G 

Do hoat 

tai Q 

Do urng 

suat 

trirdc P 

Khi khong 
co hoat tai 

(G+P) 

Khi co 

hoat tai 

(G+P+Q) 

PhAn tren a 

+ !0 

+5 

-6 

+4 

+9 

PhSn dirat o 

-18 

-9 

+28 

+ 10 

+ 1 


+9 


G+Q+P 
Co boat tai tac dung 


G+P 

Khong hoat tai 


1 +10 
6 i/ng suS’t trude 



Quan sat tren bang va bieu db ting suat ta thay rang trong trirong 
hop khi co urng suat trirbe tiet dien be tong hoan toan chiu nen do vay co 
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the tan dung tridt de ini diem ciia be tong. Mat khac khi k£t c£u khong 
chiu tai thi dng $u£t lai ldn han khi chiu tai. Do do trong tmh toan cac ket 
cau be tong cot thep dng su&'t trade phai nghien curu khong chi trudng hop 
chiu tai ma ca trudng hop kh6ng chiu tai. 


II. CAC PHUONG PHAP TAO UNG SUAT TRUDC 

Trong ket cau be tong cot thep dng suat trudc thi be tong la vat lieu 
chiu ung suat trade con thep cubng do cao la vat lieu tao ra irng su£t trurdc. 

Viec keo cot thep de tao ra ung suat trade co the ti6'n hanh trade 
hoac sau khi do be tong. Vi vay, viec che tao cac ket ca'u be tong cot thep 
dng suat trade cung co 2 phaong phap chu veu: 

- Phaong phap keo cang trade; 

- Phaong phap keo cang sau. 


1. Phaong phap keo cang trade: 

Theo phaong phap nay, ngadi ta keo cang cot thep trade rdi sau do 
mdi do be tong. Phaong phap nay thong thadng dung trong cac nha may 
be tong de san xuat hang loat cau kien giong nhau hoac cung co khi 
ngadi ta td chdc san xuat hang loat d cac san cang dac biet tai cong trinh 
xay dirng. Cot thep da dng lac co the dape keo b^ng kfch td ca 2 dau hoac 
cung co the neo mot dau va keo mot dau. Thep dng suat trade co the la 
thanh thang hoac gap khiic tuy theo thiet hi tao dng suat No co the la loai 
thep tron tron cung co the la cac thanh thep ben hoac cap. 

Sau khi dd be tdng mot thdi gian, cadng do be tong da kha cao thi 
mdi tha kich keo cot thep ra. Khi do, cot thep bi keo nay se co lai va tao 
lire nen trong be tong. Phaong phap tao dng suat trade nay daa vao lac 
dinh bam gida be tdng va cot thep. 


Kich Be ti 
h°ac / q§' u kien 1 


Cot thep tao dng xuat trade 


neo 


<8 


Cau kien 2 


Cau kien 3 


Ki'ch 


/ r/ / /////// /y -r ^T7 nr 77 7~ /r/ h ir rrryr T7 //r ////////////// / 

San cang bang BTCT hoac bang 
cac dam thep that chac khoe 


Hinh 3-82. San cang thang lien tuc dai tic50-200m 
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2. Phuong phap keo cang sau 

Do be long cho nhung cau kien ting suat trubc theo phuong phap 
na\ thi phai de san nhung Id dr luon cot thep tao ling suat truoc. Cac kich 
sc tv vao 2 dai cau kien be tong de keo eang cot thep. Sau do dung may 
phut vira xi mang mac cao de lap cac khe ho - trong 16 co cot thep. Hai dau 
cot thep duoc neo chat bang nem vao bt tong va cheng trd thanh cac goi 
tua truyen lire nen vao be tong (hinh 3-85: 3-86). 


Phirong phap nay chi diroc tien hanh khi be tong due da that sir ran 
chac. Phuong phap keo caug ?>au duoc ung dung tong rai trong viec thi 
cong cac cau co khau do Idn, cac ket cau dac biet nhir vo cua nha may 
dien nguyen tir, cac loai kho va be chtia. Day la phuong phap thi cong co 


dong, khong doi hoi san bai va thiet bi cong kenh nen duoc tfng dung r&t 
long rai trong there te san xuat. Ngudi ta con ap dung phuong phap nay de 
tao dng suat trude cho nhung soi cap boc han phta ngoai ket cau bd tong. 
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Ranh chira san khi do be tong 


Neo 





















a) Sti dung be tong ta tao ra ting suat trade bdng each dung xi 
mang no 

Theo phuong phap nay khi cho nubc tac dung thl xi mang se tang 
the tich, cac cot thep trong be tong se ngan can sir dan no nay cua xi 
mang, ket qua la trong be tong co 1 lire nen khoang 60-70kg/cm 2 . 

Ngubi ta co the sir dung loai xi mang dac biet cho sir truong no nay. 
Song, thirc te cung co the bibn xi mang Pooclang thong thuong thanh loai 
xi mang dac biet nay bang each Iron them phu gia aluminat va thach cao. 
Loai xi mang truong no tu tao ung suat trubc nay dung de che tao cac kC't 
ca'u nhu be chua, cau tau, coc, d<im, panen mai che cho nha cong 
nghiep. Phuong phap nay doi khi con dupe goi la dung phuong phap hoa 
hoc de tao ung suat trubc. 

b) Dung kich ep ngoai de tao ting suat trade 

Khac voi 2 phuong phap cang trubc va cang sau, kich dat b 2 dau 
ket cau khong dung de keo cang cot thep ra ma lai dung de ep chat c^'u 
kien be tbng lai, cap hoac cbt thep dupe neo vao cac gbi tua. 

Sau khi bo kich ra be tong khbng bi nen nua va trb ve trang thai 
binh thuong thi se tao nen ung su&'t trubc (hinh 3-87). 


Ket cau BTCT ting xuat tru&c 
Kich / Kich. 



Hinh 3~87. Tao ting suat trade ben ngoai 

Cong nghe nay dupe sir dung do cac nhip cau dac biet la vom co 
khau do Ibn. 

4. So sanh sir lam viec cua ket cau be tong cbt thep thong thubng 
va be tong cbt thep dir urng lire 

Su lam viec khac nhau giua ket cau be tong cbt thep thong thubng 
va be tong cbt thep du urng luc the hien b hinh 3-28 va 3-29. 
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Hinh 3-88. Truong hop BTCT thong thudng 

a. Khi khong chin tdi; 

b. Khi chiu tdi xuat hien cac vet mb dudi dam, dam bi vong. 

5. Phan loai cong trinh BTCT ung suat truce 

Sir xuat hien vet nut trong ket cau b t tong cot thep urng su£t truoc la 
rat nguy hiem, boi vl no co the g&y ra su sup do va pha hoai dot ngot do 
cap bi ri hoac bi moi trong qua trinh xuat hien va md rong vet nut. 



Hinh 3-89. Truong hop BTCT ung suat truoc 

a. Khi khong chiu tdi, chi co trong luong ban than cua dam; 

b. Khi chiu tdi, dam thang lai, khong thay xuat hien cdc vet mb. 


Do do sir phan loai cac cong trinh hoac ket c£u be tong cot thep dir 
ung lire chii yeu dua tren cac y£u cdu v6 xuat hien vet nut 6 be tong. Co 3 
loai nhu sau: 
a. Loai / 

Do la cac ket cau hoan toan bi nen, be tong trong cong trinh nay 
luon luon bi nen ke ca khi chat tai. 
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b. Loai II 

Loai cong trinh nay be tong co the chiu keo nhnng rat han che sao 
cho ket cau khong co kha nang xuat hien vet nirt hoac neu co thi cung rat 
nho dudi dieu kien cho phep. 

c. Loai III 

Do la cac cong trinh co the cho phep xuat hien vet nurt nhir trong 
cac ket cau be tong cot thep thong thudng. Doi vdi loai cong trinh nay lire 
tac dung vao cong trinh khong nhung chi can bang voi lire gay ung suat 
triroc ma con voi ca lire keo cita cot thep thirong trong be tong. 

De dam bao cac yeu cau rat cao ve chong xuat hien vet nut trong ket 
cau BTCT irng suat trude thi can phai tuan thu r&'t nghiem ngat ve vat lieu 
sir dung va cac quy dinh ve tiet dien hoac cau tao doi voi cac ket cau nay. 

IV. VAT LIEU DUNG TRONG KET CAU BTCT UNG SUAT TRUOC 

Be tong cot thep ung suat trubc doi hoi phai sir dung vat lieu co chat 
luqng cao va thi cong theo cong nghe tien tien. 


1. Be tong 

Thanh phan ciia be tong gom cd: xi mang Porland, nUo'c. cot lieu va 
phu gia (neu can thiet). Chat luqng cua be tong phai dae diet tot. VCra xi 
mang de phut vao ong gen trong phuong phap cang sau thirong co them 
phu gia truong no de de dang lap kin moi ke hd trong dng gen 
Cap phdi cua vua be long. 

Cudng do chiu nen O; 



Cucfng do chiu keo: a\ = 0,06 Oj + 6 (bars) 

- Cap phdi cua vua be tong dung trong BTCT ung suat trude bao gom: 
+ Xi mang Porland: 350-450kg/m 3 ; 

+ Nude Ti le nude/xi mang tCr 0,3-0,45; 
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+ Cat: 500kg; 

+ Soi hoac da dam; 1300kg. 

- Cirdng do can thiet dat dirac theo BAEL 


Ung suat cho phep ch|u nen cua be tong 


Quy pham 

a 

Trang thai chiu lire 

d 

<7 2X 

Trang thai pha hoai 

d 

^2S 

Cau dudng 

0,55 

0,42 

0,70 

* To chdc ky thuat ve 
dng suat trude (ASP) 

0,6 

0,42 

— = 0,67 

1,5 


* ASP - Association Scientifique de la Precontrainte 

2. Thep trong be tong cot thep dng suat trade 

Thep dung trong ung suat trade la loai thep edng, tdc la thep co 
cadng do chiu lqc rat cao. Thep co nhieu hop chat cac-bon d ti le cao, 
khong uon deo duoc, cadng do cua thep thong thaong la 12.000 -5- 
17.000kg/cm 2 hoac hon nda. 

Phuong cudng do chju dng sua't trade ban d£u cua thep nay rat sat 
vdi cadng do pha hoai cua chung, nhurng viec nay khong gSy nguy hiem 
vi dng suat trong thep se bi giam dan theo thdi gian. 

Cac loai thep thong dung duqc dung trong be tong cot thep 
thudng co : 

a. Thep soi 

Loai thep nay rat pho bien la loai thep sqi tron tron co dudng kfch 
5.7 hoac 8mm (hinh 3-90). 

b. Thep thanh 

Thep cay (dudng kinh > dl2mm) thudng la thanh co chi£u dai 
khoang 12m. Trong phuong phap cang sau, ngudi ta cung dung cac thanh 
thep tron co tao cac num lam neo theo phuong phap gia cong nguoi, cot 
thep lugn song hoac co gd. 
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Thep sd 
tron tron 


( 


1 


Thep co num 0 - 

lam neo theo 

phutfng phap gia cong nguoi 


Thep liTdn song 
Thep co khac 



Hinh 3-90. Cap dung irongETCT ting suat 


c. Cap 

Cap bao gom nhi^u sgfi le co dirbng kmh tir 2-5mm co the quan 1 
hoac nhi^u lap bao quanh 1 loi a giCra (hinh 3-91). 


Cirdng do pha hoai va gidi han deo cua thep 
dung trong BTCT irng suat trudc. Theo BAEL 


Cudng do 
pha hoai MPa 

Thep soi hoac cap 

Truomg hop dan nd 
binh thirofng 

Trucmg hop it 
dan nd 

1860 

1581 

1674 

1760 

1496 

1584 

1720 

1462 

1548 

1650 

1403 

1485 

1620 

1377 

1458 

1550 

1318 

1395 


Thanh tron 

Thanh co go 

1030 

875 

824 

1080 

- 

864 

1100 

935 

880 

. - - . 


Loi thep 



Hinh 3-91. Cap dung trong BTCT ting suat 
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Co loai cap gom nhieu turn day thep, thong thircmg ta hay gap loai 
cap co 1,6, 12, 18... turn day thep 

3. Ong gen (hinh 3-92 ) 

Co 2 loai ong gen diroc dung trong BTCT ung suat trudc: 

- Mot la loai bang ton mong 0,2-0,3mm co pha chi de lam giam ma 
sat cuon mep va cuon theo kieu xoan ruot ga. 



Hinh 2.92. 

A.' s ^ A* v f 

a. Ong gen bang ton mong; b. Ong gen bang thep ong 

- Hai la ong gen bang cac loai ong kim loai, ong tron tron co be 
day 2-4mm. Yeu cau ong gen la phai chong tham tot de giur cho niroc xi 
mang khong tham vao ong trong qua trinh do be tong va bao ve cap, ong 
phai ben khong bi hu hong bien dang trong qua trinh thi cong. Tuy nhien, 
dng lai phai m6m de dat cong theo thiet ke va ma sat giCra ong gen vdi 
cap khong diroc qua ldn (vi ne'u khong se bi giam nhieu luc utng sua't 
truroc do tdn hao ufng suat). 

4. Vura phut 

Sau khi cang cap va neo, can lap day ke ho trong ong gen b^ng 
vira xi mang. 

VCra duoc phut vao ong gen dirdfi ap lire khoang 6atm 
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Vira phut la mot h6n hop bao gom: 

N 

Nude - Xi mang (Ti 16 — = 0,45), phu gia va doi khi co ca cat. 

X 

Do truong no cua vira khoang 5-10% 

Ti le sir dung cho loai vua nay thong thubng nhir sau: 

- 20kg xi mang Pooc-lang; 

- 0,6kg phu gia truong no; 

- 8 lit nude; 

- 4kg cat min (dudng kinh < 0,2mm). 

Cudng do chiu nen sau 7 ngay it nha't phai dat 200kg/cm 2 

Nhiem vu cua vira phut la: 

- Bao ve cap urng sua't trirdc chong gi; 

- Tao dinh ket gitra cap va b6 tong. Sir dinh ket nay r^'t can thiet d^ 
dam bao sir lam viec cua k6't c&'u. 

5. Cot thep thurbng trong ket cau BTCT urng suat trirdc 

D6'i vdi ket cau BTCT Crng suat trude bao gid ngudi ta cung sir dung 
thep gai de tao sir dinh ket tot gitfa be tong va thep. 

Tuy nhi6n d mot so ca'u kien san BTCT dng suat trude ddi vdi cot 
thep thudng neu dung ludi han san thi ngudi ta cung co th^ sir dung thep 
tron tron hoac thep co gd dat vuong goc vdi nhau theo 2 hudng vdi 
khoang each khong doi. 

V. CAU TAO CAC KET CAU BTCT UNG SUAT TRU6C 

Dang cua cac ket cau BTCT ung sua't trude so vdi cac ket cau be 
tong thudng nhin chung la giong nhau, chi co di6u la nhip (khau do) cua 
chung Ion hon va do manh cung Ion hon. 

1. Cot thep thudng (cot thep ca'u tao) 

Trong ket cau BTCT du ung lire cung bo tri tuong tu nhu trong ket 
cau thudng. 
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2. Cot thep urng suat truuc theo phuung phap cang trunk 

- Khoang each cua cot thep urng su&t trude tir true den true khong 
dugc nho hon 3 lan duremg kfnh cua chung. 

- Khoang each ldrp bao ve kh6ng dugc nho hon 2,5 l£n duang kfnh 
cua chung. Day la dieu kien dam bao su li£n ket va lam viec cua cot thep. 

Ngoai ra lap bao ve con phai tuan thu cac dieu kien sau day: 

> 1cm doi vai cong trinh dugc che phu khong co luc tap trung; 

> 3cm doi v6i cong trinh chiu anh huong cua thdi tiet, chiu luc tap 
trung hoac tiep xuc vdi chat long; 

> 5cm ddi vai cac cong trinh xam thuc. 

3. Cot thep urng suat truoc theo phuung phap cang sau 


a. Loai gen va ban kinh cong R cua ong 

Tuy theo loai gen ma ban kfnh cong R cua ong phai thoa man cac 
dieu kien toi thieu sau day: 

- Gen bang thep mong cuon: R > 3m; 

- Gen cung uon bang thu cong: R > lOO^, (<j)| dudng kfnh trong 
cua ong gen); 

- Ong cung: R > 3m; 

Viec tap hgp nhung nhom cot thep ung suat truac phai thoa man 
nhung dieu kien sau day: 


- So ong gen trong m6i bo 
dugc han che: 

+ Theo huong ngang la 2 
neu ({) < 5cm; 

la 1 neu (j) > 5cm. 

+ Theo phuong doc 
la 3 neu (j) < 5cm; 
la 2 neu 5 < (f> < 10 cm; 



So luong toi da neu > 5cm 


la 1 neu ({> > 10cm. 
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(<j) dirang kinh ngoai cua ong gen) 

- Sir on dinh va chac chan cua 
ong gen trong qua trinh thi cong 

- Kha nang lam viec cua cac ong 
gen trong khi phut be tong va cac thao 
tac khac trong ung suat truoc ma 
khong bi bien dang. 

b. Khodng each cua cot thep ting 
suat truoc 

Goi: e H - Khoang each theo 
phirong ngang; 



e v - Khoang each theo phirong dung; 


(j> - Duong kinh ngoai cua ong gen. 


Ta se co: 

1 (|) neu q = 1 
e v > < 1,2 (j) neu q = 2 
4cm 

1,5 (|) neu p = 3 
1 <|) neu p -2 
1,5 (j) neu q = 2 
5cm 

Trong do : 

q- so luqng hang ngang cua ong gen; 




p - so luqng cot doc cua ong gen. 


c. Lop bao ve cua cot thep ting suat tru&c 

Ldp bao ve be tong cot thep ung suat trude toi thieu C cua ong gen 
hoac mot nhom nhieu ong gen cua cot thep ung suat truoc can thiet phai 
thoa man cac di£u kien sau day: 
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Trong do: 

a- Kich thiro'c ngang cua ong gen hoac tap hop mot nhom ong gen; 
<J- 3,4 hay 5 cm tuy moi trud'ng lam viec cua cau kien. 

VI. TON HAO UNG SUAT TRONG KET CAU BTCT UNG SUAT TRUCC 


Co rat nhieu nguyen nhan dan den sir giam kha nang lam viec trong 
thep cua ket cau BTCT ting suat truoc, cluing han: 

- Luc ma sat giira cap va ong gen phu thuoc vao chieu dai cua cap; 

- Trong qua trinh lain viec cap dupe lien ket vdi be tong nhd neo 6 2 
dau va nhd lop vira phun b trong ong gen. Song, do be tong bi co ngot, do 
tu bien, cap bi dan dai... lam cho lire cang cua cap cung bi giam di. 

Hien tiremg giam klui nang lam viec nay la do dac tinh cua vat lieu, 
do phirong phap tao u'ng suat triroc, do bien phap thi edng... va du'pc goi la 
sir ton hao (hay sir mat mat) ting suat trong BTCT ting suat truoc. 

De nghien ctiu ky cang sir mat mat ting suat nay nguo'i ta chia chting 
tharih 3 loai khae nhau: 

(1) Mat mat trong qua trinh keo va neo cot thep; 

(2) Mat mat ting suat do bien dang dan hoi tire thi cua be tong; 

(3) Cac mat mat ting suat khae do sir dan no cua thep va tu bien cua 
be tong 

Can chii y la thi edng theo phirong phap cang truoc thi mot phtin su 
mat mat do su' dan dai ciia thep da dien ra truoc khi co sir mat mat do co 
ngot dan hoi cua be tong. Sudan dai nav dup'c tinh loan tu hie keo va neo 
cot thep tren be cho tdi hie bo neo. 

Trong thi edng can phai nghien ctiu ky cac ton hao ting suat nay vi 
viec sir dung vat lieu, phirong phap thi cong, thiet bi sir dung se co anh 
huong rat Ion. 


1. Mat mat ting suat trong qua trinh keo va neo cot thep 


a. Mat mat hoac ton hao ling suat do ma sat 

Khi keo cang cap khong the tranh khoi su ma sat gitia cap va ong 
gen. Dieu nay dan den lire keo trong giay cap bi giam. 
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Sir ton hao ting suit do ma sat lai dirge chia lam 2 loai: 
(1) Ton hao ting suat doi veti cac loai cap dat cong: 

Goi F = Aa a la luc keo cang cap b diu doan cong; 

A - tiet dien sgi cap; 
a a - ting suat keo cua cap; 
f - he s 6 ma sat gitia cap va be tong; 
r - dirdng kmh cong cua cap. 

Ngucri ta da tinh toan va dua ra dirge cong thtic: 



F 



(2) Ton hao ting suat doi v&i cac loai cap dat thdng: 


Trong thuc kh6ng bao gio co nhting ong gen dat thing tuyet doi 
ma do qua trinh dat co sai sot, do be tdng lam dau ong gen bi xe dich di, 
mat khac do do vong cua cap, do trong lugng ban than..., tat ca nhting cai 
do tao nen su ma sat gitia cap va gen din den ton hao ting suat. Qua 
nghien ctiu nguoi ta thay ting suat nay khong Ion lim va dugc phan bo 
deu tren m6i don vi cua chi6u dai day cap. 

Goi F„ la luc keo cap a diem neo, ta se co luc a mot diem x bat ky 
theo cong thtic: 

F„ = F X (1 + fa + cpx) 
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Sai so «l,8% 

Trong do: a - goc cong cua cap; 

f - he so ma sat giura cap va be tong. He so nay thucrng giao dong ter 
0,15-0,30 (trucmg hop ca biet dung ong gen cung co the lay f = 0,10) 



(p - he so ma sat doi voi cap dat thang, giao dong tir 1,4 xlO 


-3 


3,7x 10'Vm 


b. Ton hao ting suat truoc do neo cap 

Trong tat ca cac phuong phap thi cong BTCT ung su£t truoc, khi 
neo cap be tong bi ep lai va nhung bien dang cua neo lam cho lire keo bi 
ton that (hlnh 3-95). 

Su dich chuyen cua cap vao be tong bi ham lai do luc ma sat giua 
cap va gen. Neu su chuyen dich nay < 1mm thi t6n hao ung su£t nay co 
the bo qua. Goi: 
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Iiinil 3-95. Bie’u do dug suat trong cap trade vd sau khi neo cap 
I Trade khi neo; Jlj San khi neo 


AF U - ion hao ung suat do neo; 

AF, - ton hao ung suat do ma sat b tiet dien i bat ky nao do; 
E u - modyn dau hoi cua thep; 

A - tiet dien cap; 

g - tri so chuyen dich cua cap vao be tong; 

L t - Chicu c 1 ai anh hirong cua cap do sir chuycn dich. 

Ta co: 


L. = 


fgAE.C; 


AF : 


AF. 


2gAE. 


Can chu y la neu lire ma sat giCra cap va be tong cang Ion thi ton hao 
ung suat do neo cung cang Ion. 

Trong truong hop cang trude khong co ma sat giua cap va ong gen 
nhung vSn co sir tru'pt giua be tong va cot thep, sir chuyen dich nay tac 
dong Iren suot chieu dai cua thep vi vt)y L g = L va su ton hao ung suat do 
neo cap trong truong hop cang trude se la: 
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Trong cong thuc nay thi g la tri so t6ng cong chuyen dich cua ca 
2 dau neo. 

2. Mat mat ung suat do bien dang dan hoi tdc thi cua be tong 

Khi tao ring suat trude be tong bi nen va co lai lam mat di mot phan 
lire cang trong thep. 

Sir tmh toan ton hao ung suat nay se khac nhau tuy phuong phap 
cang trude hay cang sau. 

a. Phuang phap cang trtfdc 

So vdi phuong phap cang sau thi phuong phap cang trude tdn that 
ung suat do bien dang dan hoi cua be tong se Ion hon va dupe tmh theo 
cong thuc: 

AF, = — A.E 
1 E„ " 



E, 


bien dang dan hoi don vi cua be tong; 


a ha : urng suat trong be tong d vi tri cua thep ung suat trude 

F Fe 2 Me 

a ~ + -2— + - 

B 1 I 

Trong do: 

F x - luc keo trng suat trude tai tiet dien x; 
e - do lech tarn cua F x (cap hay ong gen); 

M - moment uon do trong lupng ban than cau kien gay ra tai tiet dien x; 

B - tiet dien ket cau be tong; 

I - moment quan tinh cua tiet dien be tong. 

Luc ung suat trude cua tiet dien i trude khi tmh ton hao do bi6n 
dang dan hdi la: 

F, = F x + AF C 
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b. Phucrng phap cang sau 

Neu cau kien chi c6 mot sgi day cap, hoac neu nhieu sgi nhimg tat 
ca deu dirge keo dong thoi thi ton that do bien dang dan hoi cua be tong 
se bang khong. 

Nhirng neu cau kien dugc tao ung suat trude bang nhieu sgi cap va 
keo khong dong thoi thi se co anh huong den be tong va gay mat mat ung 
suat, sir anh huong lin nhau nay trong tmh toan se rat phuc tap va kho 
khan. De don gian neu tiet dien cau kien co N sgi cap lire keo tuong tu 
nhu nhau thi mat mat ung suat trude se la: 


AF C = 


N -1 


2N 


'ha 


vE w 


AE.. 


Trong BPEL (Beton Precontraint aux Etats Limites) nguoi ta cho: 


AF - - 
2 


( 


a 


A 


ba 


vE.y 


AE.. vdri —- = 6 


3. Cac inat mat ung suat truoc khac 

Cac hien tugng khac cung gay ra su mat mat ting suat nhu la tir bien 
cua be tong, su dan dai cua thep. 

Can chu y ring hien tugng tu bien cua be tong va dan dai cua thep 
K^y ra trong dieu kien luc tac dung khong phai la co dinh. 


a. Mat mat ung suat a mot th&i diem t bat ky do tit bien cua be tong 


AF rb = 0 n .AE a 


e rl - tir bien don vi cua be tong tai thdi diem t bat ky. 

6 rl — e r .K rh .K 1 .K r [f r(t) - f r ( U ,)] 


K rh - he so anh hudng cua do PH (Pourcentage d’ humidite) 

Neu PH < 70 thi K rl , = 1,35 - 0,0070 PH 

PH > 70 thi K rh = 2,87 - 0,0287 PH 

K f - he so anh huong cua hinh dang ciu kien (Ty so: khoi lugng/ 
dien tich) 
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N£u — < 150mm thi K, = 1,13-0,0035 — 
S S 


V 

— > 150mm K, = 0,61 

s 

K r - He so tfnh den anh huang cua mat do cot thep thircmg 
K r = 0,975 - 0,83 

e r - tu bien don vi tai thdi diem cuoi ciing (retrait final); 
f rl - anh huang cua thoi gian doi vai tir bien: 


Trudng hgfp thong thircmg f =- (t - ngay) 

35+ t 

Thai gian bk dau: t (( = 0,f r (t o ) = 0 


Eh (MPa) 


24000 

698xl0' fi 

28000 

626x1 O’ 6 

32000 

554x 10‘ 6 

36000 

482xl0' 6 

40000 

410xl0' 6 


b. Mat mat ting suat do tit bien cua be tdng doi v&i mot tiet dien bat 
ky va a mot thoi diem bat ky: 


AF f = e n .a ba .A.E a 

s r , - tir bien dan vi cua be tong a mot thai diem t bat ky trong trircmg 
hap ket cau bi nen ung suat truac 1 MPa. Truong hap thong thuang thi: 

Neu E h < 28000 MPa thi 8„ = (627 - 0,019 E b )x 10' 6 

Neu E b > 28000 MPa thi e (l - (235 - 0,005 E b )x 10’ 6 > 25x 10 6 (MPa) 1 

a ba - ung suat trong be tong 6 vi trf cua thep urng suat trucfc: 
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o 


ha 


Fx F .e 2 

-+ _*- 

B I 


M.e 

+- 

I 


c. Mat mat ting suat do dan dai thep 


AF r = A.Aa r 


Trong do: 

Ac7 n - mat mat ting suaft dofn vi trong mot khoang each then gian p; 
De don gian hoa trong tinh toan quy pham cho phep tfnh Ao p theo 


tri so Ion cua 2 dai lurpng sau day: 


up 


120 




-0,55 


G. 


va 


8p 


KKKt 


iL 

vRo 


0,55 


a. 


Trong do: 


Pi 20 v a Phkk) la mat mat ting suat don vi do dan dai cua thep sau 120 
va 1000 gio 6 nhiet dp 20°C; 

<j i - ting sua't keo khoi diu cua cap; 

R 0 - cirdng do pha hoai cua cap. 

Mat mat ting suat do dan dai cua thep co the’ bo qua neu: 

G t < 0,55R C 


VII . UNG DUNG CUA KET CAU BTCT UNG SUAT TRU6C 


Ket ciu BTCT ting suat trirtic dirpc sir dung truroc tien va pho bien 
doi voi cac cong trinh cau. Sau do din dan no dupe phat trien va sir dung 
voi moi loai cong trinh khac. 


Ngudi ta da sir dung ting suit trude trong nhieu dang cau kien khac 
nhau nhu: dam, san, cot, tudng, vo mong, coc... Ngoai ra. be tong ting 
suit trude con dupe sur dung lam cac thanh cang, trong ket ciu cua tuy 
nen, tudng chin dat va cac loai mong dac biet. 
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VP mat tiet kiem vat lieu, c6 the thay ngay rang ket cau be tong cot 
thep ung suat tru'dc se doi hoi ft thep va be tong hon ket cau be tong 
thuong trong cung mot didu kien lam viec. Bbi vi ket cau lam viec hop ly 
hon va vat lieu co chat luong cao hon. 


Sir dung ket cau be tong cot thep ung suat trudc cho phep tiet di6n 
ket cau nho hon va khau do ket cau Ion hon so vofi be tong cot thep thong 
thuong. Cung mot kfch thudc tiet dien, cung m6t urng suat thi do cung cua 
ket cau BTCT tfng suat truoc gap 3 den 4 lan do cirng cua ket cau BTCT 
thong thuong. 

Cac ket cau BTCT irng suat truoc dupe sir dung rong rai trong thuc 
le bao gom: 


1. Thanh cang cua voin cuon 

Thanh cang la m6t ket cau chiu keo thu^n tuy, do do neu dung be 
tong lam thanh cang thi nhat thiet phai sir dung ket cau ung suat truoc dac 
biet trong cac cong trlnh kha!u do Ion. Rat nhieu cong trlnh diem tua cua 
vom cuon khong du kha nang chiu luc day cua vom khi tai trong tac dung 



khilc phuc tinh trang nay bang each tao ra mot lire keo trong cac thanh 
cang de triet lieu luc dciy. 

Thi du: Trong xay dung cong trinh CNIT b Paris (Phap) ngudi ta da 
lam cac thanh cang chiu dupe tdi 350 tan luc. 

Cau 6 Bow-String qua song Sarthe co nhip dai 65m bang cac vom 
iron be tong thuong nhung mat cau la cac thanh cang lai dung BTCT 
ung suat truoc. 

2. Dung de neo cac dap nude va cac cong tnnh xuong cac Idp da 
sau (hinh 3-96) 

Thi du: Trong xay dung dap Cheurfas 6 Algeria, nha 6 Paris, thap 
vo tuyen 6 Moscow... 

Ngubi ta cung dung ket cau BTCT ung suat truoc de lam neo chong 
noi cho cac cong trinh trong mua nude dang cao, lam mong coc cho cac 
mong chiu luc keo... 
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Hinh 3-96. Can tao cua dap Cheurfas 6 Algeria 


3. Dung lam dai cua cac be chura hinh tru (hinh 3-97) 
Co the tien hanh thi c6ng theo 2 phirong phap: 



Hinh 2.97. Dai ting sua't truac cac be chtia huh tru 
A. L&p irong; B. Lap ngoai. 


(1) Dat cac 6'ng gen trong cac chim noi chung quanh thanh be, m6i 
dtim co the co nhieu doan thep va co the keo cang tao ung sua't triroc d 
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mot hoac ca hai dau doan cap. Vi6c phan chia m6i dim dai thanh 2 hoac 
nhieu doan la de giam b6t mat mat ting suat va de ting suat trong cap 
d6ng deu. 

(2) Co the quan phfa ngoai thanh be tong cua be chtia nhung dirong xoin 
16 xo lien tuc diroi mot ap lire keo nao do. Sau do bao v6 lop thep ung suat truck: 
nay b&ng mot 16p vOa dac biet chong tham va theo doi thirdng xuyen. 


4. Cac loai d£m (hinh 3-98) 
a. Dam dan gidn: 

Dam don gian duqc sti dung trong cac tru6ng hop sau day: 

- Khau do chi co mot nhip; 

- Cac goi tira co the lun nhi6u; 


Cot thep thubng (thep cau tao) 



Hinh 3-98. Ddt cap dug suat trade trong 

- Cac khau do giong nhau, co the san xuat hang loat theo tieu 
chuan. Doi voi dam BTCT ting suat truroc loai nay thubng co khau do 
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bien dong tir 20-55m. Neu dung kh&u do ldn hon thi se khong kinh t? vi 
dam se rat Ion va nang. 

b. Dam lien tuc 

N£u dam khau do khac nhau ma che tao hang loat dam don gian thl 
se khong co hi, vi chieu cao dam se khac nhau; hoac trirbng hop co ihu 
c&u phai lien ket chile chiln giua dam va cot thi nen dung phuong p.iap 
che tao dam lien tuc. 

Dam BTCT ung suat triroc co the thay doi do cao. Canh goi tira 
chieu cao cua dam Ion hon giira nhjp, de dam chiu lire ck tot hon. Mat 
khac nhir vay d6 dang hon trong viec dat ong gen cung nhir trong thi cing 
keo cap. 



30m00 

Hinh 3-99. Killing nha cong nghiep 1 tang gom 3 can kien va killing nha nhiin 
tcing gom nhieu clii tiet lap gliep bang BTCT ung suat trade (d Italy) 

c. Dam cdu 

Chidu cao cua dam BTCT irng suat trude thirbng trong khoang 1/16 -s- 
20 khau do cua nhjp cau. 
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Dam cau lan nhat BTCT ring suat irirric dai 204m cua cau Bendort 
qua song Rhin. 

5. Khung BTCT ring suat truric (hinh 3-99) 

Khung BTCT ring suat trirric co the che tao bang phirang phap do tai 
ch6 hoac lap ghep. 

Khung lap ghep gom nhieu chi tiet co dat ranh cap, cac nut khung 
cring. Khi keo cap tao ring suat triroc xong cap diroc neo vao dau cac cau 
kien. Viec bo tri so lirong va vi tri cua cap ring suat trirdc phu thuoc vao 
bieu do moment uon 
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